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ABSTRACT  
 
Title:  Impulse oscillometry in the diagnosis of asthma 
Department: Pulmonary Medicine, Christian Medical College, Vellore 
Name of the Candidate: Dr. Jebin Roger Sasikumar 
Degree and subject: MD Tuberculosis and Respiratory Medicine 
Name of the Guide: Dr. Balamugesh T., Professor, Pulmonary Medicine. 
 
Objectives:  
The primary objective of this study was to find out reference value for significant 
reversibility of R5 after bronchodilator by impulse oscillometry with spirometry as 
the gold standard and the secondary objectives were to grade severity of airway 
obstruction by impulse oscillometry by correlating with FEV1 by spirometry in 
patients with a clinical diagnosis of asthma.  
Methods:  
The study was conducted in a South Indian tertiary care hospital. We included a 
total of 636 patients with a clinical diagnosis of asthma and 177 healthy individuals 
into the study. All patients and healthy individuals filled up an asthma 
questionnaire, after which they performed impulse oscillometry and spirometry 
both before and after bronchodilator. Statistical analysis was performed using 
Spearman’s correlation coefficients between impulse oscillometry parameters pre 
bronchodilator R5% predicted, pre bronchodilator R5 kPa/(L/s) and spirometry 
parameter pre bronchodilator FEV1% predicted and pre bronchodilator FEV1 
(liters). Receiver-operator characteristics analysis was done between cases and 
controls with impulse oscillometry parameters R5 to find out the sensitivity, 
specificity, area under the curve and cutoff value at the best sensitivity and 
specificity for the above said impulse oscillometry parameters for significant 
reversibility, airway obstruction and severe airway obstruction as compared to the 




This study to our knowledge is the first Indian study which has evaluated impulse 
oscillometry parameters by comparing them with spirometry parameters in patients 
with asthma to find out the significant bronchodilator reversibility of R5%, derive 
cutoff values of pre bronchodilator R5% predicted for airway obstruction in Indian 
patients with asthma and to grade airway obstruction in patients with asthma. We 
suggest that a value of  more than 20% change in R5% post  bronchodilator may 
be considered significant reversibility, a value of more than 180% for pre 
bronchodilator R5% predicted to diagnose airway obstruction and more than 230% 
for pre bronchodilator R5% predicted to diagnose severe airway obstruction in 
adult Indian patients with asthma. More studies with larger sample sizes may be 
required to confirm our findings but we suggest using our cutoff values in Indian 
patients with asthma till we get better evidence. Impulse oscillometry can be used 
not only in patients who are not able to perform spirometry but also as a routine 
practice in patients who have asthma as it is a very convenient and patient friendly 
test for the patients and requires only passive co operation from the patient.  
 
 1. INTRODUCTION 
 
About 30 crore people around the globe suffer from asthma and this number is 
rising.(1) World-wide, deaths from this condition have reached over 1.8 lakhs 
annually and most of them occur in the low and lower-middle income countries.(2) 
The number of disability adjust life years lost due to asthma is estimated to be 
around 1.5 crores per year. India has an estimated 1.5-2 crore asthmatics 
according to WHO.(2) A study done in different parts of India showed a prevalence 
of 2.05% in adults aged ≥ 15 years (2.28% in rural India and 1.64% in urban 
India)(3) and according Global Initiative for Asthma (GINA) the prevalence of 
clinically diagnosed asthma in India is 3%.(1)  
 
Bronchial asthma is a disease of the airways in which patients will have recurrent 
episodes of breathing difficulty, wheezing and cough particularly at night or in the 
early morning. It is defined by the history of respiratory symptoms such as 
wheeze, shortness of breath, chest tightness and cough that vary over time and in 
intensity, together with variable expiratory airflow limitation.(4) The most common 
risk factors for asthma are allergens (like house dust mites, animals with fur, 
cockroaches, molds, pollen, etc), tobacco smoke, exercise, occupational irritants, 
strong emotions, chemical irritants, drugs like aspirin or beta blockers and 
respiratory infections.  Bronchial asthma is diagnosed when there is a history of 
variable respiratory symptoms such as wheeze, shortness of breath, chest 
tightness and cough that often very over time and in intensity can be triggered by 
 any of the above mentioned factors.  
 
The diagnosis of bronchial asthma is confirmed when there is evidence of variable 
expiratory flow limitation which can be done by documenting excessive variability 
in lung function with spirometry and bronchodilator reversibility testing, peak 
expiratory flow (PEF) variability testing, bronchial challenge testing or exercise 
challenge testing to assess the grade of obstruction and presence or absence of 
reversibility (pre and post bronchodilator study) and a low forced expiratory volume 
in 1 second (FEV1) with FEV1/FVC ratio less than < 0.7 in adults.(4) The grades 
of airflow limitation are shown in Table 2. In adults, an increase in FEV1 ≥ 12% 
and ≥ 200ml from baseline, 10-15 minutes after administration of bronchodilator 
(200-400mcg of Salbutamol or equivalent) is considered significant bronchodilator 
reversibility which is consistent with a diagnosis of asthma.(4) Other tests like 
diurnal PEF variability of > 10% in adults, exercise induced fall in FEV1 by more 
than 10% and > 200ml from baseline, fall in FEV1 ≥ 20% with standard doses of 
methacholine or histamine and a fall of ≥ 15% with standardized hyperventilation, 
hypertonic saline or mannitol challenge, significant (>12% and >200ml) 
improvement in FEV1 after 4 weeks of anti inflammatory treatment and excessive 
(>12% and >200ml) variation in lung function between visits when there is no 
evidence of respiratory infection can be used to aid in the diagnosis and 





Table 1. Classification of asthma by level of control – for adults on treatment(4) 
 
Characteristics 
(over the past 4 
weeks) 










None (twice or 
less/week) 
More than 
twice a week 
 




















 Table 2. The grades of airflow limitation based on FEV1 measured by 
spirometry in asthma are as follows:(5) 
 
 






After a diagnosis of asthma, it is assessed based on symptom control and the risk 
for future exacerbations.(4)  
 
Asthma exacerbation is defined as a progressive increase in shortness of breath, 
cough, wheezing or chest tightness with a progressive decrease in lung function 
which represents a change in patient’s usual status and necessitates a change in 
treatment.(6) The potential risk factors identified for exacerbations even in the 
presence of controlled symptoms (as shown in Table 1.) are excessive short 
acting beta agonist (SABA) use, uncontrolled asthma symptoms, inadequate 
inhaled corticosteroids (ICS) – not prescribed, poor technique or adherence, low 
FEV1 (<60% predicted), major psychological or socioeconomic problems, 
exposures like smoking or allergens if sensitized, comorbidities like obesity, 
 rhinosinusitis, confirmed food allergy, sputum or blood eosinophilia, pregnancy, 
any intubation or intensive care admission for asthma, ≥ 1 severe exacerbations in 
the last 12 months.(4) 
 
As discussed above, spirometry plays an important role not only in the diagnosis 
and monitoring of asthma patients but also helps in the assessment of future 
exacerbation risk. Spirometry requires active cooperation of the patient and a lot of 
effort from the patient to be performed in a satisfactory manner. This may be 
difficult for some people including the young, the elderly and the pediatric 
population. We see a lot of patients with respiratory symptoms suggestive of 
asthma who are not able to perform spirometry as they are not able to blow 
satisfactorily or have severe cough while trying to do so. In these set of patients 
we usually start inhaled bronchodilators and steroids and assess them after 
sometime to decide on further management. The diagnosis, assessment of 
severity of airflow limitation, knowledge about the presence or absence of 
bronchodilator reversibility, monitoring of the patient and assessing the risk for 
future exacerbations becomes more difficult in this set of patients.  
 
 Impulse oscillometry (IOS) is a convenient and effort free method of testing 
pulmonary function which is based on the forced oscillation technique which was 
first described as early as 1956.(7) The impulse oscillation technique uses an 
impulse shaped, time discrete external forcing signal. The characteristic feature of 
IOS is the generation of recurrent aperiodic impulse-shaped forcing signals of 
 alternating direction. The measurement is done as below: while the patient 
breathes spontaneously, air via the tubing between mouthpiece and terminating 
resistor, the loud speaker generator transmits brief pressure impulses via Y-
adapter, pneumotachograph and mouthpiece into the respiratory tract. The 
pneumotachograph and the pressure transducer register the signals which contain 
the breathing activities and the forcing impulse signal for further processing. 
Impulse oscillometry being an easier test to perform as it does not require forced 
expiration or active cooperation by the patient, it be done easily in the above 
mentioned set of patients who are not able to perform spirometry. Knowledge 
about the patient’s degree of severity of airflow limitation, presence or absence of 
bronchodilator reversibility, risk for future exacerbations can thus be acquired with 
the help of impulse oscillmetry which can help in better management of this group 
of patients. As all classifications and guidelines are currently based on spirometry 
values like FEV1, there is a need to correlate and find out the significant values in 
impulse oscillometry technique like R5. There is limited knowledge at present 
about the reference values for impulse oscillometry including the value of R5 
measured by impulse oscillometry which will correlate with significant reversibility 
of FEV1 as measured by spirometry and about the degrees of airflow limitation of 
R5 measured by impulse oscillometry. As mentioned earlier, knowing the 
significant bronchodilator reversibility and degrees of airflow limitation by using R5 
in impulse oscillometry will help us to manage patients with asthma who are not 





To find out the significant bronchodilator reversibility as measured by impulse 








Primary objective: 1) To find out reference value for significant reversibility of R5 
after bronchodilators by impulse oscillometry with spirometry as the Gold standard.  
Secondary objectives:  1) To grade severity of airway obstruction by impulse 
oscillometry by correlating with FEV1 by spirometry, 2) To compare pulmonary 





 4. REVIEW OF LITERATURE 
 
     4.1 Global:  
 
Impulse oscillometry as mentioned earlier is a very easy, convenient and non-
invasive method of testing lung function as it is not effort dependent and is based 
on forced oscillation technique with can measure both airway resistance and 
airway reactance.(8),(9) Impulse oscillometry has found its application in different 
kinds of age groups including adult, pediatric and geriatric population. It has also 
been used in veterinary medicine for evaluation of pulmonary function in horses 
and other animals, which only confirms the fact that performing the test requires 
no active cooperation from the subject. A study was done to evaluate pulmonary 
function of underperforming horses due to subclinical diseases.(10) Studies have 
been done for quantitative and qualitative evaluation of respiratory mechanics in 
equine population.(11)(12)  Impulse oscillometry has also been used to study 
pulmonary function during methacholine bronchoprovocation in horses.(13)  
Impulse oscillometry has been widely studies in children. The ease of performing it 
has attracted physicians worldwide to study the different applications of impulse 
oscillometry in different kinds of lung diseases and especially asthma in the 
pediatric population.(14) (15)(16) Lung function has been assessed after 
bronchiolitis in the age group of 5-7 years by using impulse oscillometry.(17)   One 
of the problems with impulse oscillometry is that there are no set reference values 
 recommended for it so far. Many investigators have tried to find out the reference 
values for impulse oscillometry in the pediatric age group.  
Reference values for children of different age groups have been studied in 
different racial groups. Preschool age group is the most studied group across 
different countries like Korea, Iran, were included in two studies which were aimed 
at finding out reference values for impulse oscillometry in this age group.(18)(19) 
(20) There have been several studies done to evaluate the lung function of healthy 
children with the help of measuring respiratory resistance by impulse oscillometry 
owing to the ease with which it is performed in this age group. (21)(22)(23)(24)(25)  
Impulse oscillometry has been widely used in children with asthma to study the 
various aspects of asthma like determining the severity of asthma, assessing 
asthma control, finding out the effects of different modalities of asthma treatment, 
looking at airway hyperresponsiveness following bronchial challenge testing, 
diagnosing exercise induced asthma  and to assess bronchodilator response in 
children with asthma. Assessing the severity of asthma is very important in 
deciding the plan of management and to know the risk of future exacerbations and 
this has been studied by investigators using impulse oscillometry in children. 
(26)(27)(28) 
 Knowledge of the level of asthma control is very important in guiding treatment for 
patient with asthma. According to recent asthma guidelines, level of control in 
asthma has been suggested as the main guide in deciding on stepping up or 
stepping down treatment. The level of asthma control has been studied by 
 researchers worldwide in children by using impulse oscillometry as performing 
spirometry may not be possible for many children. (29)(30)  
Diagnosing exercise induced asthma can be very challenging and it is more so in 
the pediatric population. Exercise induced asthma has been studied in children by 
using impulse oscillometry in some studies which show that impulse oscillometry 
can be used as a diagnostic tool in exercise induced asthma.(31)(32) 
 Airway hyperresponsiveness is an important finding in patients with asthma. It can 
be tested by using many substances like methacholine, mannitol, exercise, 
hypertonic saline, histamine and standardized hyperventilation procedures. The 
studies on diagnosing airway hyperresponsiveness by using impulse oscillometry 
parameters like R5 when compared with spirometry values like FEV1 have shown 
mixed results. Some studies showed that FEV1 by spirometry is a better test for 
diagnosing airway hyperresponsiveness.(33)(34) Other studies have shown that 
impulse oscillometry is a very good diagnostic tool for airway hyperresponsiveness 
and some have shown that impulse oscillometry may in fact be a better test than 
spirometry for diagnosing airway hyperresponsiveness. (35)(36)(37)(38)(39) 
Treatment of asthma is guided by the level of symptom control and with the help of 
lung function testing. Different medications have been tried in treating asthma and 
treatment of asthma has come a very long way in improving therapeutic goals in 
asthma and reducing side effects of asthma medications. Inhaled corticosteroids 
have revolutionized the treatment of asthma by way of improving the asthma 
control in most patients with asthma. Studies have been done to assess the 
 effects of treatment with different classes and doses of corticosteroids like 
combined inhaled steroids and long acting bronchodilators, oral steroids, 
difference between long acting and short acting bronchodilators and Montelukast 
by using impulse oscillometry to assess the improvement in lung function after 
using the medications as tidal breathing analysis might be more sensitive than 
forced expiratory maneuvers.(40)(41)(42)(43)(44)  
Bronchodilator response is an important information used in diagnosis of asthma, 
taking a decision on the kind of treatment to be given to a particular patient and in 
assessing future risk of exacerbations. Bronchodilator response is usually checked 
by using FEV1 in spirometry. FEV1 is checked prior to giving bronchodilator once 
and then about 10-15 minutes after giving an inhaled short acting beta agonist. 
The current guidelines say that bronchodilator reversibility of FEV1 is considered 
to be significant if it is more than 12% and 200ml. For children who are not able to 
perform spirometry bronchodilator reversibility can be assessed with pre and post 
bronchodilator R5 in impulse oscillometry. One study published in 1998 performed 
impulse oscillometry pre and post bronchodilator in 281 preschool children and 
concluded that a change in R5 of 40% post bronchodilator has to be considered as 
significant bronchodilator reversibility. (45)  
Other studies were conducted to compare the performance of impulse oscillometry 
parameters with spirometry parameters in assessing bronchodilator response in 
children. A study conducted with 33 preschool children looked at the correlation 
and reproducibility of impulse oscillometry and spirometry in assessing 
bronchodilator response and found that impulse oscillometry correlated well with 
 spirometry values. (46) Two studies, one of which studied 4 year old children with 
asthma and the other preschool children from Korea compared spirometry with 
impulse oscillometry in assessing bronchodilator response and concluded that 
impulse oscillometry is a diagnostic tool in early asthma and is a helpful objective 
measure of early intervention. (47)(48) Another study published on comparison of 
spirometry with impulse oscillometry in assessing bronchodilator response 
concluded that accuracy was increased by combining spirometry with impulse 
oscillometry. (49)  
Comparison of impulse oscillometry with spirometry was done in a study which 
included children with mild to moderate asthma and concluded that impulse 
oscillometry might offer additional insights into the response of asthmatic children 
to treatment. (50)  
Lung functions in several diseases other than asthma which compromise lung 
function have also been studied with the help of impulse oscillometry in children. 
Some of them are cystic fibrosis, sickle cell disease, cerebral palsy and skeletal 
dysplasia. One study performed in children with cystic fibrosis showed that 
impulse had insufficient sensitivity to detect and follow up airway obstruction in 
children with cystic fibrosis. (51) Another study performed in patients with cystic 
fibrosis in All India Institute of Medical Sciences showed that impulse oscillometry 
is a viable option to assess bronchial obstruction in children with cystic fibrosis 
when they are not able to perform spirometry. (52) 
 
 Impulse oscillometry has been used in a study to diagnose airway obstruction in 
patients with sickle cell disease due to increased pulmonary capillary blood 
volume.(53) In a study, children with different kinds of skeletal dysplasia were 
evaluated for the thoracoabdominal motion with the help of impulse oscillometry 
and were found to have abnormal lung reactance and central airway 
involvement.(54) 
 A study was done in pre pubertal children with cerebral palsy to show the effects 
of different wheel chair components on lung function using impulse 
oscillometry.(55) Thus we see that impulse oscillometry has a wide range of 
application in assessing pulmonary function in different kinds of diseases in 
children.  
Impulse oscillometry has found a wide range of applications in assessing lung 
function in adults also as in the pediatric age group. It has been used in a variety 
of diseases which affect the lungs and in all adult age groups. Impulse oscillometry 
has been used in situations where spirometry cannot be done or contraindicated in 
adults like in patients who underwent recent surgery, in patients who have history 
of recurrent pneumothoraces or in patients for whom spirometry induced 
bronchospasm is a concern as there is no need for the forced expiratory maneuver 
when performing impulse oscillometry and the test can be done during normal tidal 
breathing. (56) Studies have been done to see if impulse oscillometry will be a 
useful tool in the elderly age group as this is an age group which finds it difficult to 
perform spirometry.  
  In adults studies have been done to obtain reference values for impulse 
oscillometry as all current guidelines and recommendations are based on 
spirometry variables for all pulmonary disorders. A study was done among a group 
of Australian men and women to find out the reference values and they produced 
a preliminary set of predictive equations for impulse oscillometry and compared it 
with international equations and they concluded that impulse oscillometry has its 
applications in different kinds of pulmonary disorders and that it can be used as 
tool for population screening for occupational hazards. (57) A study was done in a 
group of Japanese adults to derive reference values for impulse oscillometry in 
this particular population which concluded that they were able to determine a 
predictive equation with a high degree of reliability of impulse oscillometry 
parameters in Japanese population. (58) In a group of asymptomatic elderly who 
were aged more than 70 years, a study was done with an aim to obtain reference 
values among an elderly population group in Norway which concluded that they 
were able to present reference values for this age group. (59)  
As mentioned earlier, as there is limited data on reference values in different racial 
groups, a study was done among caucasians between the age group of 45-91 
years and the researchers concluded that their study provided reference values for 
caucasians between the age of 45-85 years and suggested the use of these 
equations especially in the elderly age group to detect airway dysfunction. (60)  
 
 A number of studies have been done with impulse oscillometry in patients of 
advanced age as they might have physical or mental limitations due to which they 
might not be able to perform spirometry. In a study conducted in Poland, a group 
of elderly patients aged between 65-96 years were included and underwent both 
spirometry and impulse oscillometry and it was concluded that impulse 
oscillometry parameter R5-R20 which is a measure of peripheral airway resistance 
can be used in patients of this age group as a complement to spirometry or even 
as an alternative to spirometry as patients of this age group as they are usually not 
able to perform spirometry due the physical demands of the procedure. (61) 
Another study was done in elderly asthmatics to study the role of transdermal long 
acting beta 2 agonist patch by using impulse oscillometry and spirometry and 
found that impulse oscillometry which can separately measure airway resistance in 
peripheral and central airway is an useful adjunct to spirometry in assessing lung 
function especially in the elderly patients due to the ease of performance and the 
availability of separate parameters to assess peripheral and central airways. (62) 
Two other studies were done to find out reference values for impulse oscillometry 
in the elderly population by using as it can be a very useful tool for measuring lung 
function particularly in patients of this age group. (59)(60)  
A number of studies have been done with impulse oscillometry to assess 
pulmonary function in healthy subjects. A study was done in healthy adults who 
received long and short acting anticholinergic agents namely Tiotropium bromide 
and Ipratropium bromide and concluded that impulse oscillometry could distinguish 
between the effects of Tiotropium and Ipratropium in addition to spirometry. (63) 
 Impulse oscillometry was used along with spirometry in a study which looked at 
the airway changes in healthy individuals during exercise and the effects of short 
acting anticholinergic and short acting beta 2 agonist on the airways of healthy 
individuals. (64) A study was performed in Germany to look at the diurnal variation 
of impulse oscillometry parameters in healthy subjects. (65) Lung elasticity can be 
studied using pulmonary compliance measured by esophageal pressure method 
which is an invasive method of assessing lung compliance. A study was done in a 
group of healthy adult males to assess pulmonary compliance during which the 
subjects underwent spirometry, body plethysmography and impulse oscillometry 
and the researchers concluded that impulse oscillometry can be used as an 
alternative to the invasive esophageal pressure method to assess pulmonary 
compliance. (66)  
Welders are prone to occupational lung disorders as the process of welding emits 
fine particles which are potentially harmful to the lungs. A study was done among 
healthy welders to look for long term and short term effects of welding on the 
respiratory system using spirometry, impulse oscillometry and capnovolumetry, 
and it was concluded that impulse oscillometry showed more pronounced effects 
on pulmonary function than spirometry. (67)  
Several environmental and dietary factors have been found to cause airway 
inflammation. A study was done to assess for airway inflammation in a group of 
healthy adults by using impulse oscillometry following a single high fat meal and 
the protective effects of omega 3 fatty acid supplementation with fish oil on airway 
inflammation. (68)   
 One other study was performed in healthy adults to assess the effects of thoracic 
percussion on lung parenchyma by using respiratory impedance parameters in 
impulse oscillometry and found that thoracic percussion did cause some transient 
changes in lung parenchyma which were reversed following deep inspirations. (69)  
There is a lot of interest to assess pulmonary function in asymptomatic cigarette 
smoke. Cigarette smoking has been found to be associated with a number of lung 
diseases. Some of the lung diseases that have been found to be strongly 
associated with smoking are chronic obstructive pulmonary disease, lung 
malignancies, some kinds of interstitial lung diseases like respiratory bronchiolitis 
associated interstitial lung disease and so on. Smoking has been found to be an 
adverse factor in patients with asthma also as asthmatics who smoke have been 
found to have poorer asthma control, lesser bronchodilator reversibility and lesser 
response to steroids when compared with asthmatics who are non smokers.  A 
study was performed among a group of individuals who were exposed to second 
hand smoke and the effects of which on the lung were studied using impulse 
oscillometry which showed that there were increases in airway resistance following 
exposure to second hand smoke. (70) A group of smokers were compared with 
non smokers in a study which used impulse oscillometry, sputum biomarkers and 
spirometry which showed that there was an increase in airway resistance, small 
airway dysfunction and decreased lung compliance in smokers. (71) The effect of 
smoking on the lung has attracted a lot of interest and a study was done among a 
group of healthy smoking naïve individuals to look for the effects of smoking a 
single cigarette by using impulse oscillometry parameters like respiratory 
 resistance, respiratory reactance and respiratory impedance and concluded that 
even smoking a single cigarette does alter lung mechanics. (72)  
As mentioned earlier just like in pediatric population, impulse oscillometry has 
been studied in various diseases in adults, like asthma, chronic obstructive 
pulmonary disease, bronchopulmonary dysplasia, obstructive sleep apnea, central 
airway obstruction, interstitial lung disease, cystic fibrosis, bronchiectasis, 
congestive heart failure, spinal cord injuries, vocal cord dysfunction, emphysema, 
gastro esophageal reflux disease, irritable bowel syndrome and occupational and 
environmental irritant exposure. (56) 
A study was done in Middle East among a group of patients who had gastro 
esophageal reflux disease with no respiratory symptoms to assess the relationship 
between gastro esophageal reflux disease and airway diseases by using impulse 
oscillometry and spirometry and they concluded that airway resistance was 
increased in patients with gastro esophageal reflux disease even without any 
respiratory symptoms and that impulse oscillometry might be a more sensitive tool 
to assess lung function in this set of patients when compared with spirometry. (73)  
Some studies have been done to assess lung function in patients with congestive 
heart failure. One such study looked at the airway resistance measured by impulse 
oscillometry in patients with congestive heart failure and found that there was 
increased airway resistance and reduced reactance measured with the help of 
impulse oscillometry when compared with normal subjects. (74) Another study was 
done in 40 patients with acute left ventricular failure to assess the respiratory 
 mechanics behind orthopnea in this set of patient by using impulse oscillometry in 
sitting and supine positions and concluded that respiratory reactance by impulse 
oscillometry was increased in patients with acute left ventricular failure and that it 
correlated with the severity of orthopnea. (75) Another study published in patients 
with congestive heart failure to assess mechanical pulmonary changes in patients 
with congestive heart failure with the help of impulse oscillometry and concluded 
that R5 was increased in this set of patients and that impulse oscillometry can 
assess peripheral airway resistance more reliably and more comfortably in this 
group of patients when compared with spirometry. (76)  
Irritable bowel syndrome has been found to be associated with bronchial asthma. 
A study was conducted to measure airway resistance by impulse oscillometry in 
patients with irritable bowel syndrome who did not have any respiratory symptoms 
and found that airway resistance measure by impulse oscillometry was high in this 
group of patient when compared with healthy subjects. (77)  
Obstructive sleep apnea is a disease which has attracted a lot of interest lately 
and a lot of research has been concentrated to find out the different complications 
of obstructive sleep apnea and the improvement in complications with therapy for 
obstructive sleep apnea. Although obesity is one of the main etiological factors in 
the development of obstructive sleep apnea, craniofacial abnormalities have also 
been found to play an important role in obstructive sleep apnea which has been 
found to be more significant in the Asian population. A study done in Japan among 
134  Japanese adults studied the relative contributions of obesity, craniofacial 
structure, pulmonary function and airway resistance by impulse oscillometry to the 
 severity of obstructive sleep apnea and a subgroup analysis showed that neck 
circumference and R20 measured by impulse oscillometry were predominantly 
related to apnea hypopnea index (AHI). (78)  
Systemic and airway inflammation have been suggested to play an important part 
in the pathogenesis and development of complications in patients with obstructive 
sleep apnea. A study was done to see the relationship between systemic and 
airway inflammation in obstructive sleep apnea and it found that sputum 
biomarkers for inflammation were significantly related to proximal airway 
resistance as measured by impulse oscillometry. (79) A study was done to 
evaluate the effects of laser assisted uvulopalatoplasty on oral airway resistance 
measured by impulse oscillometry in patients with obstructive sleep apnea. (80) 
There are several mechanisms by which patients with obstructive sleep apnea 
have increased upper airway resistance. A study was done to evaluate the effect 
of posture on airway resistance measured by impulse oscillometry in patients with 
obstructive sleep apnea and found that amount of change in airway resistance is 
larger in patients with obstructive sleep apnea and that impulse oscillometry 
parameters like Zrs, R5 and R20 were moderately associated with apnea 
hypopnea index (AHI). (81) A study was performed to evaluate whether there was 
an increase in upper airway resistance measured by impulse oscillometry in sitting 
and supine position in patients with hypercapnic obstructive sleep apnea 
syndrome when compared with patients having eucapnic obstructive sleep apnea 
syndrome and normal subjects and showed that there was abnormal increase in 
upper airway resistance in both sitting and supine positions in patients with 
 hypercapnic obstructive sleep apnea syndrome when compared with patients 
having eucapnic sleep apnea syndrome and normal individuals. (82) Another 
study was done in patients with obstructive sleep apnea syndrome to evaluate the 
changes in the impulse oscillometry parameters and concluded that impulse 
oscillometry is a valuable tool in assessing upper airway obstruction in patients 
with obstructive sleep apnea syndrome and that it might also help in 
understanding the pathological mechanisms behind the process. (83)  
Patients with central airway obstruction are usually assessed with spirometry 
before and after interventional bronchoscopic procedures but the usual problems 
with it are that it might not be feasible in these patients especially when they have 
critical stenosis, does not pinpoint the site of obstruction and might not correlate 
well with the functional impairment of the patient. A study was done on 20 patients 
with central airway obstruction with impulse oscillometry and spirometry before 
and after interventional bronchoscopic procedures and they concluded that 
impulse oscillometry parameters correlated well with the patients symptoms and 
that impulse oscillometry might be able differentiate between variable and fixed 
central airway obstruction. (84) Another study found that forced oscillation 
technique is a very good way of assessing central airway obstruction in patients 
with tracheal stenosis and that it is not confounded or altered even in the presence 
of peripheral obstruction. (85) A case report of an adolescent patient with tracheal 
stenosis was published in the journal of bronchology and interventional 
pulmonology which describes the use of impulse oscillometry to monitor the 
patency of the tracheal stent. (86)  
 Vocal cord paralysis causes loss of voice and medialisation of the vocal cord is a 
surgery which can restore voice in such patients but the effect of this procedure on 
the airway is not well known. A study was done on patients who underwent this 
procedure and airway dynamics were measured using impulse oscillometry and 
spirometry and the investigators concluded that the above procedure does not 
have a clinically significant effect on airway dynamics. (87)  
Chronic cough is a common problem encountered in patients usually coming to 
the outpatient department. A lot of these patients are treated as asthma or gastro 
esophageal reflux disease though vocal cord dysfunction might be the primary 
abnormality or a coexisting problem in these patients. A study was done on 
patients with a diagnosis of bronchial asthma who were not improving with 
treatment and all these patient underwent direct visualization of vocal cords, 
impulse oscillometry and spirometry and it was found that impulse oscillometry 
was a useful tool in diagnosing this condition and that it was more sensitive than 
spirometry. (88)  
The role of impulse oscillometry was studied in a group of patients with interstitial 
lung disease, chronic obstructive pulmonary disease and asthma and it was 
concluded that respiratory reactance X5 is a characteristic feature in patients with 
interstitial lung disease which was not seen in patients with chronic obstructive 
pulmonary disease or asthma. (89)  
 
 Bronchial hygiene therapy is an important component in the management of 
patients with bronchiectasis. Different kinds of airway clearance techniques have 
been studied. A study was done with flutter valves to clear airway secretions and 
its efficacy was assessed with impulse oscillometry parameters like respiratory 
resistance and the researchers concluded that impulse oscillometry is a user 
friendly tool in assessing the efficacy of airway clearance techniques on airway 
mechanics. (90)  
Chronic obstructive pulmonary disease is the next most common disease in which 
impulse oscillometry has been studied next to asthma. Chronic obstructive 
pulmonary disease is usually seen in smokers and in the elderly age group who 
usually find it difficult to perform the forced expiratory maneuver by spirometry for 
assessing the degree of airflow limitation which is very important in this particular 
disease as it used in the staging of the disease and helps in making important 
decisions on management of the patient. The importance of assessing airflow 
limitation in patients with chronic obstructive pulmonary disease was reiterated in 
an article published by Cooper et al. which said that impulse oscillometry might be 
a better option as it can measure airway dynamics in the small and larger airways 
separately. (91) Effects of different kinds of treatment on improvement in 
symptoms or airway measurements in patient with chronic obstructive pulmonary 
disease have been studied by using impulse oscillometry.  A study done in 
patients with chronic obstructive pulmonary disease to compare the effects of 
inhaled Tiotropium bromide alone with Tiotropium bromide with transdermal 
Tulobuterol by using impulse oscillometry measures of peripheral airway 
 resistance and concluded that both arms of treatment showed beneficial effects on 
peripheral airway resistance as measured by impulse oscillometry. (92)  
ECLIPSE study was one of the largest studies done in patients with chronic 
obstructive pulmonary disease to predict the surrogate end points in these patients 
and it used impulse oscillometry as one of the tests along with spirometry and 
body plethysmography to assess lung function in these patients during the study. 
(93) A study was conducted in patients with chronic obstructive pulmonary disease 
to assess lung function using different methods like impulse oscillometry to 
measure respiratory resistance and respiratory reactance, spirometry and body 
plethysmography and the investigators concluded that impulse oscillometry 
measure of respiratory reactance indicated changes in pulmonary compliance due 
to airflow obstruction. (94)  
FEV1 measured by spirometry is used in classifying patients with chronic 
obstructive pulmonary disease but it has been shown to have limited value and so 
a study was done with different measures of lung function with body 
plethysmography, single breath helium dilution with CO diffusion and concluded 
that different kinds of lung function measurement will be required to characterize 
and understand the disease in a better way. (95) Another study conducted in 
Japan showed that impulse oscillometry has a complimentary role to spirometry in 
assessing and managing patients with chronic obstructive pulmonary disease. (96)  
 
 Another study which used impulse oscillometry in patients with chronic obstructive 
pulmonary disease also concluded that respiratory reactance measured by 
impulse oscillometry related more closely to other pulmonary function 
measurements than respiratory resistance and that respiratory reactance 
measured by impulse oscillometry appears to indicate changes in pulmonary 
compliance which is caused by airflow obstruction. (97)  A study included a group 
of patients with chronic obstructive pulmonary disease, chronic bronchitis and 
emphysema who were examined with a questionnaire, spirometry and impulse 
oscillometry and found that there was a higher respiratory resistance and lower 
pulmonary reactance in patients who had chronic obstructive pulmonary disease, 
chronic bronchitis or emphysema both among subjects who had chronic 
obstructive pulmonary disease by the GOLD criteria and concluded that impulse 
oscillometry may be able to detect abnormalities in the airways associated with 
chronic obstructive pulmonary disease earlier than spirometry. (98)  
Recurrent exacerbations of chronic obstructive pulmonary disease causes 
worsening of quality of life and lung functions in patients and a study was done to 
look at sputum biomarkers which might help to predict an exacerbation and this 
study used impulse oscillometry to assess lung function in these patients. (99) 
Another study done in patients with chronic obstructive pulmonary disease 
evaluated the accuracy of impulse oscillometry during inspiration and expiration in 
patients with chronic obstructive pulmonary disease and concluded that impulse 
oscillometry parameters during inspiration might be more accurate in patients with 
 chronic obstructive pulmonary disease possibly due to presence of airflow 
limitation during expiration in these patients. (100)  
A study was done with an aim to compare the variability and sensitivity of impulse 
oscillometry, spirometry and body plethysmography to find out the best technique 
to assess bronchodilation in patients with chronic obstructive pulmonary disease 
and concluded that impulse oscillometry and body plethysmography should be 
preferred over spirometry to assess bronchodilation in patients with chronic 
obstructive pulmonary disease. (101)  
Effects and outcomes of different kinds of treatment in patients with chronic 
obstructive pulmonary disease have been assessed with impulse oscillometry 
parameters as they are more sensitive than spirometry parameters in assessing 
treatment effects. A study was done to see the effect of tripe therapy with inhaled 
steroid, long acting bronchodilator and long acting anticholinergic agent with the 
help of impulse oscillometry parameters. (102) Two other studies have been done 
to see the effect of short acting bronchodilators on the lung functions of patients 
with chronic obstructive pulmonary disease using impulse oscillometry 
parameters. (103)(104) A study was done in patients with chronic obstructive 
pulmonary disease to find out the relationships dyspnea, impulse oscillometry and 
spirometry and concluded that neither impulse oscillometry nor spirometry 
correlated well with dyspnea in patients with chronic obstructive pulmonary 
disease. (105)  Another study was done in patients with chronic obstructive 
pulmonary disease to evaluate the effect of inhaled phosphodiesterase 4 inhibitor 
with the help of impulse oscillometry parameters. (106) A study looked at the 
 diagnostic value of impulse oscillometry in patients with chronic obstructive 
pulmonary disease and concluded that impulse oscillometry is an useful test of 
lung function in patients with chronic obstructive pulmonary disease and that it can 
even be used in patients who have acute exacerbation as it requires only passive 
cooperation of the patient. (107)  
Another study was done which looked at the role of impulse oscillometry in 
detecting the site or airway obstruction in patient with emphysema and concluded 
that impulse oscillometry is better than spirometry as it can identify central and 
peripheral airway obstruction separately. (108)  
Combined pulmonary fibrosis and emphysema is a new entity in which patients 
have upper lobe emphysema and lower lobe fibrosis with or without airflow 
limitation and a study was done to assess the lung function in these patients using 
impulse oscillometry. (109)  
Cystic fibrosis is another disease which has been studied with the help of impulse 
oscillometry both in adults and in children. A study included a group of patients 
with cystic fibrosis to assess airway resistance with impulse oscillometry and 
concluded that impulse oscillometry is a promising test to evaluate lung function in 
patients with cystic fibrosis. (110) Another study looked at the use of more 
sensitive tests of lung function like impulse oscillometry than spirometry in patients 
with cystic fibrosis. (111) One study evaluated the difference in impulse 
oscillometry parameters in patients with asthma and cystic fibrosis and concluded 
 that parameters of impulse oscillometry vary according to the disease studied. 
(112)  
The applications and advantages of impulse oscillometry have been studied most 
widely in asthma. Several aspects of asthma have been studied in patients with 
asthma using impulse oscillometry. Most of the studies have compared impulse 
oscillometry with spirometry to look for correlation between the two types of lung 
function tests. The diagnostic accuracy of asthma, small airway obstruction in 
asthma, airway resistance in patients with allergic rhinitis, bronchial challenge with 
different substances like methacholine, mannitol, hyperventilation, evaluation of 
patients with exercise induced asthma, airway abnormalities during pregnancy in 
asthma patients are some of the areas of interest that have been studied. Patients 
with allergic rhinitis are at risk for developing asthma and have been found to have 
bronchial hyperresponsiveness. A group of patients with allergic rhinitis and 
bronchial hyperresponsiveness and a group of patients with allergic rhinitis and 
symptoms of asthma were evaluated to look for difference in airway resistance in 
these two groups using impulse oscillometry and concluded that patients with 
allergic rhinitis and symptoms of asthma had greater peripheral airway obstruction 
measured by impulse oscillometry than patients who had allergic rhinitis and 
bronchial hyperresponsiveness. (113)  
It has been postulated that smokers with bronchial hyperresponsiveness have a 
greater degree of lung function deterioration than other smoker and this concept 
was evaluated in a study by checking bronchial hyperresponsiveness in smokers 
with dry air hyperventilation and assessment of lung function using impulse 
 oscillometry and concluded that there was a greater decline of lung function in the 
group of smokers who had bronchial hyperresponsiveness. (114) Testing 
bronchial hyperresponsiveness with indirect stimuli like exercise or mannitol have 
been proposed to reflect airway inflammation better than methacholine which 
directly acts on airway smooth muscles and for evaluation of lung function during 
bronchial challenge testing with different substances, impulse oscillometry was 
used. (115)  A study was done to evaluate the different methods of lung function 
testing like impulse oscillometry, spirometry and body plethysmography to look 
bronchial hyperresponsiveness following methacholine challenge testing and 
found that impulse oscillometry is the most sensitive test in assessing bronchial 
hyperresponsiveness after methacholine challenge. (116) A study was done to 
look at the effect of emotional stimuli on the airway resistance as measured by 
impulse oscillometry in patient with asthma.(117) 
 The role of impulse oscillometry in bronchial provocation testing has not been well 
studied and a study was done with impulse oscillometry and spirometry for 
evaluation of lung function following bronchial provocation with leukotriene D4 and 
concluded that impulse oscillometry had a diagnostic power similar to that of 
spirometry in bronchial provocation testing. (118) Another study was done with 
patients undergoing eucapnic hyperventilation and exercise challenge testing 
using impulse oscillometry and spirometry for assessing change in lung function 
following bronchial challenge and concluded that impulse oscillometry is a more 
sensitive test in measuring change in airway function. (119) Subjects with 
bronchial hyperresponsiveness with no respiratory symptoms were evaluated in a 
 study by using impulse oscillometry parameters to assess small airway function 
and found that asymptomatic subjects with bronchial hyperresponsiveness had 
lesser small airway dysfunction. (120) Another study which evaluated impulse 
oscillometry and spirometry during methacholine challenge testing concluded that 
impulse oscillometry is more sensitive than spirometry and correlated better with 
symptoms when compared with spirometry. (121) A study evaluated the effect of 
beta blockers and beta 2 agonist on the airway parameters measured by impulse 
oscillometry and spirometry and found that impulse oscillometry is more sensitive 
test to look at the outcome response to these drugs. (122)  
Exercise induced asthma is another field of interest where impulse oscillometry 
has been evaluated. A study was done with some physically active individuals who 
had probable exercise induced bronchoconstriction and lung function pre and post 
exercised was assessed with impulse oscillometry and spirometry and the 
investigators concluded that impulse oscillometry is a more sensitive test to detect 
the change in airway function following exercise. (123) Another study performed 
on young asthmatics to assess lung function using impulse oscillometry following 
exercise showed that impulse oscillometry parameters might be more sensitive 
and might help us in improving our knowledge and understanding about exercise 
induced asthma. (124)  
One of the main advantages of impulse oscillometry over spirometry has been 
found to be the ability of impulse oscillometry parameters to be able to assess the 
small and larger airways separately. A lot of studies have been done to evaluate 
patients for small airway dysfunction in asthma. A study was done in patients with 
 asthma to assess the small airway function by using impulse oscillometry and 
found that a most of the patients with asthma included in the study had small 
airway dysfunction as measured by impulse oscillometry which did not improve 
even with inhaled steroid treatment. (125) Another study evaluated the small 
airway function by using impulse oscillometry in patients with asthma who 
continued to have symptoms despite good inhaled steroid treatment  and found 
that small airway dysfunction was present as measured by impulse oscillometry in 
majority of these patients and treatment with extra fine inhaled steroids might help 
in improving symptoms in these patients. (126)(127) A study evaluated alveolar 
component to exhaled nitric oxide and impulse oscillometry to measure small 
airway function in a group of patients with asthma and found that impulse 
oscillometry and alveolar component to exhaled nitric oxide may prove to be useful 
tools in assessing small airway function in patients with asthma. (128) 
Patients with obesity have respiratory symptoms but spirometry shows normal 
large airway function. A study was done to evaluate the small airway function by 
using impulse oscillometry in patients with obesity before and after weight loss 
following bariatric surgery and concluded that there was significant improvement in 
small airway function as measured by impulse oscillometry in obese individuals 
after weight loss. (129) Studies done in patients  with asthma evaluated the small 
airway function using impulse oscillometry concluded that small airway dysfunction 
as measured by impulse oscillometry parameter R5-R20 contributed to the clinical 
expression of asthma. (130) (131)  
 
 Pregnancy and asthma have been studied by several researchers. Asthma has 
been found to worsen, stay stable or improve in different patients during 
pregnancy. Lung function assessment in these patients with spirometry might be 
difficult because of elevation of diaphragm and most patients find it difficult to 
perform spirometry during pregnancy. A study was done in pregnant females with 
asthma by using impulse oscillometry to assess lung function and concluded that 
impulse oscillometry can be used as an appropriate alternative test of lung 
function in this group of patients with asthma. (132)  
The above data suggests that impulse oscillometry has found its application in 
different kinds of situations, different kinds of lung diseases, in measuring airway 
function at different levels of the tracheobronchial tree, in assessing bronchodilator 
response, in assessing the level of airflow limitation and in different kinds of 
bronchial challenge testing. The aim of this study is to find out the significant 
reversibility following bronchodilators while using impulse oscillometry parameter 
R5 by correlating it with spirometry parameter FEV1 reversibility which is the gold 
standard at present.  The other objectives of this study are to correlate the levels 
of airflow limitation in asthma as measured by spirometry parameter FEV1 with 
impulse oscillometry parameter R5 and to compare pulmonary function test with 
spirometry and impulse oscillometry in healthy adults.  
Significant bronchodilator reversibility of FEV1 has been identified as ≥12% and 
≥200ml as per the current GINA guidelines for asthma. (4) There are very studies 
which have compared the bronchodilator reversibility between spirometry and 
impulse oscillometry parameters. (133) A study done by Nair et al. correlated 
 FEV1 by spirometry with R5 by impulse oscillometry and concluded that FEV1 by 
spirometry correlated with R5 by impulse oscillometry and the change post 
bronchodilator could be predicted by linear regression. Linear regression modeling 
demonstrated that 1 unit change in %FEV1 corresponds to a 2.5% change in 
%R5. (134) A change in R5 by 30% to 35% following bronchodilator has been 
found in different studies. (56) One study done by Park et al. evaluated the 
usefulness of impulse oscillometry in assessing airflow obstruction in patients with 
asthma and other pulmonary diseases when compared with spirometry and 
concluded that impulse oscillometry may compliment spirometry and the 
discriminative power of impulse oscillometry for airway obstruction was 
comparable to that of spirometry. (37)(135)(136) Another study compared impulse 
oscillometry and spirometry in diagnosing obstructive airway disorders and found 
that the sensitivity of impulse oscillometry in relation to asthma was 31.3% and 
19.6% for spirometry. In patients with chronic obstructive pulmonary disease, 
spirometry was found to have better sensitivity (47.4%) than impulse oscillometry 
(38.95%). The specificity was comparable for impulse oscillometry and spirometry 
both asthma and chronic obstructive pulmonary disease. Impulse oscillometry had 
better sensitivity (45.8%) in detecting normal subjects than spirometry (28.8%), 
while specificity was comparable (80.5% and 86.2%).(137)  
A lot of interest is there to find out the relationship between asthma and obesity as 
both problems have become are on the rise in the community. Non obese patients 
with asthma have been found to have a better asthma control when compared with 
obese patients. Studies have suggested that high fat diet with low levels of omega 
 3 fatty acids could promote both obesity and inflammation. A study was done to 
evaluate the effect of omega 3 fatty acid supplementation in obese patients with 
asthma and impulse oscillometry parameters were used to look at the differences 
in airway resistance after supplementation with omega 3 fatty acid. (138)  Another 
study looked at the differences in lung function following weight loss in obese 
normal individuals and obese asthmatics in which lung function measurements 
were done with impulse oscillometry and spirometry and concluded that weight 
loss improves lung elastance in both asthmatics and normal individuals but the 
peripheral lung is more prone to collapse in obese patients with asthma and this 
differentiation between peripheral airways and central airways was possible as 
impulse oscillometry parameters were used which can differentiate peripheral from 
central airway resistance. (139)  
The other problem with obesity is that obese patients who come with respiratory 
symptoms are labeled as asthmatics even without proper evidence for the same.  
A study was done in obese patients to evaluate and under and over diagnosis of 
asthma in this group patients with evaluation of lung function by impulse 
oscillometry and concluded that there was both underdiagnosis and overdiagnosis 
of asthma in obese patients and dyspnea was correctly or wrongly attributed to 
obesity with a proposal to do lung function in all obese patients before making a 
diagnosis of asthma.(140)  
 
 Allergic rhinitis is a common problem encountered in patients with asthma. Allergic 
rhinitis can precede symptoms of asthma and patients with allergic rhinitis are at 
risk for developing asthma. Patients with untreated allergic rhinitis and asthma 
have been found to have a poorer asthma symptom control than in patients 
without allergic rhinitis. A study was done to evaluate the airway resistance in 
patients with asthma using impulse oscillometry by comparing the airway 
resistance in patient who had allergic rhinitis and in patients who did not have 
allergic rhinitis and found that lung function measured by impulse oscillometry 
showed better results for patients with asthma and allergic rhinitis than in patients 
who had only asthma. (141) Another study was done in children to look at the 
association of allergic rhinitis with airway inflammation and bronchial 
hyperresponsiveness and bronchodilator response with the help of impulse 
oscillometry and concluded that reversible airflow limitation was seen in children 
with allergic rhinitis and that impulse oscillometry can be used as a tool to 
diagnose involvement of lower airways in patients with allergic rhinitis even without 
methacholine challenge test for bronchial hyperresponsiveness. (142)  
Some studies were done to look at the sensitivity of impulse oscillometry in 
differentiating asthma from chronic obstructive pulmonary disease. One study 
showed which included both patients with asthma and chronic obstructive 
pulmonary disease performed lung function with impulses oscillometry and found 
that whole breath analysis of impulse oscillometry might not be sensitive in 
differentiating asthma from chronic obstructive pulmonary disease and that when  
inspiratory-expiratory analysis was done separately by impulse oscillometry, it was 
 able to differentiate these two diseases which was thought to be probably due to 
the more pronounced dynamic airway narrowing in patients with chronic 
obstructive pulmonary disease. (143)  
The physiological properties of the airways vary in many ways in asthma and 
chronic obstructive pulmonary disease but not much has been studied about it as 
spirometry does not give intricate details like site of obstruction. A study was done 
with an aim to clarify the differences in airway physiology in patients with asthma 
and chronic obstructive pulmonary disease with the help of impulse oscillometry. 
The study included patients with chronic obstructive pulmonary disease, asthma 
and healthy individuals who performed lung function testing by impulse 
oscillometry and the investigators concluded that impulse oscillometry may be 
useful in detecting pathophysiological changes even in the airways of patients 
whose spirometry did not show features of airway obstruction and that larger 
within breath changes happened in patients with chronic obstructive pulmonary 
disease. (144) Another study evaluated the sensitivity and specificity of impulse 
oscillometry in differentiating between asthma and chronic obstructive pulmonary 
disease and found that the sensitivity of impulse oscillometry in diagnosing asthma 
was 31.3% and 19.6% for conventional pulmonary function test, impulse 
oscillometry had better sensitivity (45.8%) in detecting normal subjects than 
spirometry (28.8%) and concluded that impulse oscillometry can replace 
spirometry in conditions where that patient is not able perform spirometry. (137) 
 
 Most of the studies done for evaluation of impulse oscillometry as a viable option 
of testing lung function have compared impulse oscillometry parameters with 
spirometry parameters and some studies with parameters of body 
plethysmography. (73)(116)(95)(63)(145)(146)  In one study by Williamson et al., 
which assessed small airway disease with impulse oscillometry and alveolar nitric 
oxide, a group of healthy volunteers, a group of patients with mild to moderate 
asthma, a group of patients with severe asthma and a group of patients with 
chronic obstructive pulmonary disease were  included. In a group of 24 volunteers 
who did not have airway obstruction, R5 was in the range of 0.34–0.43 kPa/L/s, 
while in a group of 21 patients with severe asthma it was 0.36–0.64, and in 24 
COPD patients who had a mean FEV1%pred of 56.6%, it was 0.49–0.70 kPa/L/s. 
(128) Another study by Tomalak et al. evaluated the application of impulse 
oscillometry in elderly patients and found that impulse oscillometric parameters 
namely R5, R5-R20 and Fn showed a strong and significant correlation with FEV1 








      4.2 Indian:  
 
There are very few studies done on impulse oscillometry in India. A study done in 
All India Institute of Medical Sciences, Delhi, evaluated children with cystic fibrosis 
who were not able to perform spirometry and found that impulse oscillometry can 
be used in children with cystic fibrosis to assess lung function and more so in 
patients who are not able to perform spirometry. (52)  
Another study published in the journal Lung India, evaluated the use of impulse 
oscillometry to evaluate patients with vocal cord dysfunction and the researchers 
concluded that impulse oscillometry is more sensitive than spirometry in 
assessment of patients with vocal cord dysfunction. (88)  
The other study from India for evaluation of impulse oscillometry in patients with 
emphysema and concluded that impulse oscillometry was a better test when 
compared with spirometry as it can differentiate peripheral airway obstruction from 
central airway obstruction. (108) 
 
     4.3 Tamil Nadu:  
 
There are no studies conducted to date on impulse oscillometry from the state of 
Tamil Nadu in India. Ours might be the first such study on evaluation of impulse 
oscillometry published from the state of Tamil Nadu.  
 
      4.4 Justification:  
 
As seen from the above data there is scarcity of data in evaluating impulse 
oscillometry as a viable option in assessing lung function in patients with asthma 
and especially in patients who are unable to perform spirometry due to the 
physical and mental demands that is involved in performing spirometry. Although 
there are few studies which have compared bronchodilator reversibility measured 
by impulse oscillometry with spirometry, no specific value has been suggested so 
far to be considered significant which might help directing treatment options in 
patients with asthma. Furthermore, there are very few studies which have 
correlated the degree of airflow limitation as measured by spirometry FEV1 with 
impulse oscillometry parameter R5 which will help in assessing the risk for future 
exacerbations especially in patients who are unable to perform spirometry. Our 
study was done to try and overcome the shortcomings of the previous studies and 
to be able to give a specific values of R5 by impulse oscillometry in terms of 
significant bronchodilator reversibility and in terms of airflow limitation by 
correlating them with spirometry parameter FEV1 which will help improve the 





 5. METHODS 
 
 
Impulse oscillometry is a convenient and effort free method of assessing 
pulmonary function.  Performing pulmonary function test by impulse oscillometry is 
much easier and no added effort or active cooperation is required from the 
patient’s part to perform it. In the department of Pulmonary Medicine, Christian 
Medical College, Vellore, about 350-400 patients undergo pulmonary function 
tests on an average per week. There is a lack of adequate data about the 
significant change in airway resistance (R5) after bronchodilators and the grades 
of airway obstruction in patients with bronchial asthma that is measured by 
impulse oscillometry. The aim of this study is to find out the significant change in 
airway resistance (R5) using impulse oscillometry after bronchodilators by 
comparing it with reversibility of FEV1 using spirometry after bronchodilators and 
to grade airway obstruction as mild, moderate and severe by comparing the 
grades of obstruction using FEV1 by spirometry as the gold standard.(5)                       
Significant bronchodilator response by spirometry is defined as an increase in 
FEV1 and/or FVC ≥ 12% of control and ≥ 200ml constitutes a positive   
bronchodilator response.(4) By finding out the above values, we will be able to use 
impulse oscillometry in patients with bronchial asthma to check for reversibility with 
bronchodilators and by doing so, we will be able to decide on the line of 
management in a very easy and effort free manner for the patient.  
 
      5.1 Subjects: 
 
We recruited all patients referred from the outpatient department with a clinical 
diagnosis of bronchial asthma to the pulmonary function test laboratory for 
spirometry from May 2013 to August 2014. All patients were asked to fill up an 
asthma questionnaire after obtaining informed consent. The patient filled up the 
asthma questionnaire (found in Fig 1), after which he/she underwent pulmonary 
function test by impulse oscillometry and spirometry.  
 
Figure 1. Asthma questionnaire: 
 
Please answer “yes” or “no” to the following: 
 Wheezing – high pitched whistling sounds when breathing out                                            
 History of any of the following:  
1. Cough, worse particularly at night                                                                                                
2. Recurrent wheeze                                                                                                                   
3. Recurrent breathing difficulty                                                                                               
4. Recurrent chest tightness                                                                                       
 Symptoms occur or worsen at night, awakening the patient                                                    
 Symptoms occur or worsen in a seasonal pattern                                                                       
 The patient also has eczema, hay fever, or a family history of asthma or atopic 
diseases   









 1. Animals with fur  
2. Aerosol chemicals    
3. Changes in temperature    
4. Domestic dust mites   
5. Drugs (aspirin, beta blockers)   
6. Exercise   
7. Pollen   
8. Respiratory (viral infections)    
9. Smoke    
10. Strong emotional expression   
 Symptoms respond to anti-asthma therapy    
 Patients colds “go the chest” or take more than 10 days to clear up    
 
 Treatment history:  
 On inhalers – specify – long acting bronchodilators 
(LABA)/Steroids/LABA+Steroids 
 Since when -  

















 A total of 650 patients with ages ranging from 15 years – 62 years were initially 
included in the study group. These patients initially filled up the asthma 
questionnaire and then underwent pulmonary function testing as per the study 
protocol mentioned earlier. Patients who were unable to complete spirometry 
procedure were excluded from the study. A total of 14 patients had to be excluded 
from the study group as they could not perform spirometry.  
In the control group, a total 188 healthy individuals with ages ranging from 18 
years – 75 years were included. The healthy individuals also filled up the asthma 
questionnaire and then underwent pulmonary function testing as per the study 
protocol mentioned earlier. 2 individuals in the control group were found to have 
asthma based on the questionnaire, 5 individuals could not perform spirometry 
and 4 individuals did not complete the test due to other reasons and so a total of 
11 patients were excluded from the control group. Finally a total of 636 patients 
were included in the study group and 177 healthy individuals were included into 
the control group, as shown in Fig 2.  All patients signed an informed consent form 
before filling up the questionnaire. The study was approved by the institutional 




















Figure 2.  
 
PATIENTS 
TOTAL - 650 
CONTROLS 
TOTAL - 188 
636 – FINALLY 
INCLUDED 
177 – FINALLY 
INCLUDED 
14 – Excluded 




11 – Excluded 
totally 
2 – Had asthma 
5 – Could not 
perform 
spirometry 
4 – Did not 
complete test 
  
Inclusion criteria:  
1. Patients with signs and symptoms of asthma as per GINA (Global Initiative for 
Asthma) guidelines (4), aged ≥ 15 years will be included in the study. 
2. Normal individuals, aged > 15 years, who do not have any of the above 
symptoms, will be included in the control group. 
 
 
The exclusion criteria:  
1. Patients aged < 15 years of age 
2. Acute exacerbation of  bronchial asthma (characterized by acute worsening of 
breathing difficulty, cough or wheezing) at the time of testing,   
3. Suspected to have COPD,  
4. Restrictive lung disorders,  
5. Upper airway obstruction,  
6. Patients undergoing preoperative work up for surgery  
7. Patients for whom a pulmonary function test is contraindicated  




      5.2 Study design: 
 
Impulse oscillometry was always done prior to spirometry as deep inspiration 
which is required in doing spirometry may cause a temporary increase in bronchial 
tone. (147) One arm of the study included the patients with bronchial asthma for 
whom first pre bronchodilator impulse oscillometry was done and then spirometry 
pre bronchodilator following which inhaled 400mcg of Salbutamol, which is a short 
acting beta 2 agonist was given via spacer. About 10 minutes after administration 
of bronchodilator, post bronchodilator testing was done again first by impulse 
oscillometry followed by spirometry.  Patients who could not perform spirometry 
were excluded from the study group as mentioned earlier. The other arm of the 
study included normal individuals who were selected based on a standard asthma 
questionnaire (shown in Fig 1).  Individuals who had symptoms suggestive of 
asthma based on the asthma questionnaire were excluded from the control group. 
Normal individuals who could not perform spirometry and who did not complete 
the test due to other reasons were also excluded as mentioned earlier. The normal 
individuals also underwent impulse oscillometry first followed by spirometry both 
pre bronchodilator and then after administration of 400mcg of Salbutamol as 




      5.3 Pulmonary function tests: 
 
      Impulse oscillometry: 
 
Impulse oscillometry (IOS) is a convenient and effort free method of testing 
pulmonary function.  The impulse oscillation technique uses an impulse shaped, 
time discrete external forcing signal. The characteristic feature of IOS is the 
generation of recurrent aperiodic impulse-shaped forcing signals of alternating 
direction. The measurement is done as below: while the patient breathes 
spontaneously air via the tubing between mouthpiece and terminating resistor, the 
loud speaker generator transmits brief pressure impulses via Y-adapter, 
pneumotachograph and mouthpiece into the respiratory tract.  A schematic 
diagram of impulse oscillometry system measuring head and connectors is shown 
in Fig 3. The pneumotachograph and the pressure transducer register the signals 
which contain the breathing activities and the forcing impulse signal for further 
processing.  
Both impulse oscillometry and spirometry were performed using MasterLab 
(Jaeger). Impulse oscillometry Impulse oscillometry has to be performed with the 
patient in sitting position. The device has to be calibrated everyday as advised by 
the manufacturer. (148) Impulse oscillometry is performed with the patient sitting 
and breathing at tidal volume. The head of the patient should be held in neutral 
position, a nose clip should be used and the cheeks have to be firmly supported by 
either the patient. (149) Positioning of the patient during the test is important to 
reduce the influence of compliance of the cheeks and prevent shunting of the 
 applied impulses through the upper airway. (150)(149) The test  should be 
performed with the legs uncrossed to reduce extraneous intrathoracic pressure. 
(16) The procedure takes approximately 20 to 90 s to complete. (56) The testing 





Figure 3. Schematic diagram of impulse oscillometry system measuring 




 Interpretation(151) of impulse oscillometry: 
 Respiratory Resistance is referred to as R and Respiratory Reactance is referred 
to as X. The oscillation frequencies are 5-30 Hz. The resistance R includes 
proximal and distal airways which can also be referred to as central and peripheral 
respectively, lung tissue and chest wall resistance. In proximal airways 
obstruction, R is elevated evenly in all whereas in distal airways obstruction, R is 
highest at low frequencies and decreases with increasing frequency. R5 will be 
taken as the total resistance of airways and R5-R20 will be taken as the resistance 
of peripheral airways. There is no adequate knowledge at present about the pre 
and post bronchodilator values of R5 that can be taken as significant or values of 
R5 that can be graded as mild, moderate, severe or very severe obstruction. A lot 
of studies have been done to compare the efficacies of spirometry and impulse 
oscillometry to diagnose airway diseases and have proven that impulse 
oscillometry is not inferior to spirometry. Studies have been done to compare the 
bronchodilator response by spirometry and impulse oscillometry but some of these 
were done in children and the studies which were done in adult population were 
not able to come to a conclusion about the percentage change in R5 post 





 Impulse oscillometry testing procedure: 
Enter the patient’s data in the system. 
Preparing the machine: 
Before starting the measurement a new, disinfected elbow piece is to be attached 
to the side of the pneumotach marked with the “PATIENT” symbol. Also attach a 
disinfected mouthpiece. A zero adjustment of the connected pneumotach is to be 
carried out before every measurement. Please ensure that the patient is not yet 
connected to the mouthpiece. 
The system is ready for the measurement if a clicking can be heard. The patient is 
asked to close his/her nose with the nose clip and to approach the mouthpiece. 
The patient sits upright, he/she should keep his/her head straight or slightly 
extended.  
In order to reduce the shunt impedance of the cheeks, the patient should hold 
his/her hands tightly against his/her cheeks. This is a special feature of impulse 
oscillometry. In contrast to conventional function diagnostics, measuring signals 
are not produced by the lung itself, but by an external pulse generator which 
applies the signals at the mouth. If the cheeks were not fixed by the patient’s 
hands, the measuring signal would escape through the cheeks without reaching 
the lung. In order to avoid artifacts in the mouth, the patient is asked to put the 
mouthpiece between his/her teeth and keep his/her mouth firmly sealed around 
 the mouth-piece. A picture of the impulse oscillometry system is shown in Fig 4. 




Figure 4. The impulse oscillometry system 
 result in a decrease of mouth pressure so that the recorded respiratory resistance 
is too low. The patient should breathe quite normally. A picture of the screen 






Figure 5. Screen display  during data recording 
 
 
 After a minimum of 4 breaths or normally after a defined period of time (about 30 
sec) has passed, the measurement can be ended manually, otherwise it will be 
stopped automatically after a maximum period of 90 secs. For manual end and 
evaluation with “F7”. 
After data evaluation, the measurement results will be displayed on the screen 
graphically and numerically. The screen display after evaluation of tidal breathing 
is shown in Fig 6. The measuring values shown in the parameter window are 
global mean values calculated from all impulses during tidal breathing. The 
assessment of the measuring values and the analysis of the curves provide 
information on the presence of obstructive ventilation disorders that is 
differentiated between distal (peripheral) and proximal (central) components. 
 
 
Figure 6. Screen display after evaluation of tidal breathing 
  
Window 1:  Resistance spectrum in the range of 5 to 35 Hz 
Window 2: Reactance spectrum in the range of 5 to 35 Hz 
Window 3: The following graphs can be displayed: Primary data time trend graph, 
Coherence spectrum, Power spectra for pressure and flow and Time trend of 
results. 
Administer bronchodilator (Salbutamol 400mcg) via spacer and repeat the above 











     Spirometry: 
 
Spirometry was performed immediately after impulse oscillometry pre and post 
bronchodilator. The testing procedure for spirometry is shown in Fig 5. 
Instructions for patients who are referred for spirometry: 
 Avoid caffeine products and smoking on the day of testing 
 Withhold short acting bronchodilators for 8 hours and long acting/oral 
bronchodilators for 24 hours before the scheduled time of appointment 
 Patients can continue using other medicines as usual. 
 
Final Report should contain: 
1. Level of the effort and cooperation by the subject 
2. Equipment functioning or malfunction 
3. A statement about the technician’s or therapist’s assessment of test quality 
and specify which acceptability criteria were not met 









      Spirometry testing procedure: 
 
Check for contraindications – 
No absolute contraindication exist but relative contraindications are  
Hemoptysis of unknown origin 
Pneumothorax 
Unstable cardiovascular status 
Thoracic, abdominal, cerebral aneurysm 
Recent eye surgery 
Presence of an acute disease that might interfere in test performance 
Recent surgery of thorax or abdomen 
Check for sputum AFB results (at least two samples) if suspected to have TB 
Check whether patient has withheld the bronchodilators 
Test preparation: 
Check for calibration 
Calibration procedure: has to be done on daily basis before starting the test or 
whenever there is doubt regarding machine functioning 
Check patient’s height and weight 
 Enter the patient details (Hosp. No., Age, height, weight, sex) in the computer and 
confirm it 
Explain the procedure in their own language if possible if not call the patient’s 
relative to make them understand. 
Patient can stand or sit but he must be in a upright posture  
Make the patient comfortable, loosen clothing and remove loose dentures 
Important points during the procedure: 
Mouth breathing 
Importance of use of diaphragm and use of respiratory muscles during the test 
Use of nose clip 
Hold mouth piece with teeth and seal lips tightly around it 
Breathing instructions:  
Ask the patient to inhale to the maximum and blow out forcefully to the maximum 
and inhale back to the maximum 
Ask the patient to breathe normally (TV) and at the end of normal exhalation ask 
the patient to inhale completely (IC) and blow out as fast and as possible and try to 
continue it till maximum (FVC) and then inhale back (FVCin). A flowchart for 
performing spirometry is shown in Fig.8. 
 For patients having severe obstruction and for patients whose IC is not good , ask 
the patient to breathe normally and breathe out slowly and completely after normal 
inhalation and then inhale up to the maximum and blow out forcefully and 
completely till the maximum and inhaled back 
Exhalation should be like candle blowing 
Maximum of up to 8 trials can be performed  
Check points: 
Whenever the inspiratory volume is more the expiratory volume in the flow volume 
loop check for proper preceding inspiration  
If the expiratory volume is more than the inspiratory volume it may be due to poor 
inhalation or due to zeroing error (pneumotach zeroing should be done or 
calibration should be done to ensure the proper function of the device. 
Acceptability: 
Adequate inspiration before starting to exhale 
No hesitation or false start 
No cough during the early part of the forced expiration 
No early termination of exhalation 
No artifact due to tongue in the mouthpiece 
An acceptable flow volume loop is shown in Fig.7. 
  
Reproducibility: 
Minimum of three trials should be taken. 
The difference between the two largest FVC and FEV1 should be  
Within 150ml for FVC greater than 1 liter 
Within 100ml for FVC less than 1 liter 
 
 
Figure 7. Acceptable flow volume loop 
 
At least 6 seconds of exhalation and no cough in first second 
Notch in the initial part indicates a cough or hesitant start. After the initial flow, the 
first peak appears and then the glottis is closed, leading to the notch flow restarts 
making a second peak. The test should be repeated. 
No cough in first second 
 Blunt peak (Sand mound): such appearances indicates inadequate effort and the 
test needs to be repeated 
 




Determine the baseline FEV1 
Administer 4 puffs of salbutamol via chambered devices  
Repeat spirometry ≥ 10min and upto 15 min 
A positive reversibility test shows an increase in FEV1 by more than 12% and at 
least by more than 200ml in comparison to baseline 
      5.4 Statistical analysis: 
 
Data entry was done with Epidata software and statistical analysis was done with 
Statistical Package for Social Sciences (SPSS) software.  
The sample size for patients with asthma was originally calculated as 606 and the 
sample size for normal individuals was originally calculated as 175 during the 
study period May 2013 to August 2014.  The sample size required to show a 
correlation of 0.4 among asthma patients between FEV1 and R with 80% power, 
and an anticipated correlation of 0.3 with 5% level of significance was found to be 
606 patients. Regression methods are shown in Table 3.       
           
Table 3. Regression methods - Sample size for correlation coefficient 











Sample correlation coefficient 0.4 0.4       0.4 0.4 0.4 
Population correlation coefficient 0.2 0.25       0.3 0.35 0.45 
Power (1- beta) % 80 80       80 80 80 
Alpha error (%) 5 5         5 5 5 
1 or 2 sided 2 2         2 2 2 
Required sample size 164 280     606 2320 2109 
  
Table 4. Regression methods - Sample size for correlation coefficient analysis 
(testing against population value) 
 
Sample correlation coefficient 0.75 0.95 0.8 0.8 0.9 0.8 0.7 
Population correlation coefficient 0.6 0.9 0.7 0.75 0.7 0.6 0.6 
Power (1- beta) % 80 80 80 80 80 80 80 
Alpha error (%) 5 5 5 5 5 5 5 
1 or 2 sided 2 2 2 2 2 2 2 




The sample size required to show a correlation of 0.9 among normal individuals        
between FEV1 and R5 with 80% power, and an anticipated correlation of 0.8 with 
5%  level of  significance was found to be 175 subjects. Regression methods are 
shown in Table 4.  
The sample size was calculated based on the primary objective which is to find out 
the significant bronchodilator reversibility as measured by Impulse oscillometry 
with Spirometry reversibility as the Gold standard.  Classifying the patients as mild, 
moderate and severe is one of our secondary objectives and hence we have not 
calculated the sample size for each of the sub categories.  
Correlation coefficient between the 2 methods was calculated by Spearman’s 
correlation coefficient to assess the diagnostic accuracy between the two tests. 
 Mean and Standard Deviation was used to summarize each of the two methods. 
Comparing the pulmonary function tests by both methods across normal and 
diseased individuals was done by using T test and Mann Whitney U test. Grades 
of severity were compared using Anova test. Variability was assessed using 
standard deviations and Intra Class Correlation (ICC) was calculated. Correlation 
coefficients between the tests were calculated. Signed Rank test was used to find 
the significance across the tests. Receiver-operator characteristics analysis was 
done between cases and controls with impulse oscillometry parameters to find out 













 6. RESULTS 
 
A total of 650 patients with asthma and 188 healthy individuals were screened 
initially, and of the 650 patients, 14 patients were excluded as they were unable to 
perform spirometry, and of the 188 healthy individuals, 2 had bronchial asthma, 5 
were unable to perform spirometry and 4 did not complete the test. Finally a total 
of 636 patients with asthma and 177 healthy individuals were included in the 
study.  
 
     6.1 Demographics: 
 
Details of the remaining 636 patients with asthma and 177 healthy individuals are 
given in Table 5. In the group which had patients with asthma, there were totally 
338 (53.14%) males and 298 (46.8%) females. The mean age in the group 
containing patients with asthma was 40.5 (standard deviation, 26.96). In the group 
which had healthy individuals, there were totally 90 (50.8%) males and 87 
(49.15%)  females. The mean age in the group which contained healthy individuals 
was 37.48 (standard deviation, 12.13).  The age distribution in the group which 









Table 5. Baseline lung function measurements and demographics in the 
study and control groups 
 
 
                                 
                                       Patients             Healthy volunteers           Difference, 95% CI, P 
                                       N = 636                     n = 177  
 
 
Age(yr)*                      40.53 (26.96)            37.48 (12.13)         -3.05 (-7.14 – 1.03),   0.143 
 
Male (Female)              338 (298)                   90 (87)                              P-  0.588 
 
FEV1%predicted*       68.34 (0.82)              85.9 (1.07)       -17.32 (-20.58 - -14.05), <0.001   
 
FEV1(Liter)**               1.97 (0.79)               2.49 (0.66)             -0.52 (-0.65 - -0.39), <0.001 
 
R5 %predicted*           202.19 (3.69)           158.53 (4.37)      43.65 (29.17 – 58.13), <0.001   
 
R5 kPa/(L/s)**              0.64 (0.32)                0.5 (0.21)                0.14 (0.09 -0.19),   <0.001      
 
 
FEV1 – forced expiratory volume in 1 second; R5 – resistance at 5 Hz 
        *Mean (SD) 

























≤ 20 21 - 30 31 - 40 41 - 50 51 - 60 > 60 
Healthy individuals (Controls) 
Patients with asthma (Cases) 
       6.1.1Baseline lung function measurements: 
 
Spirometry:  
In patients with asthma, the mean pre bronchodilator FEV1% predicted was found 
to be 68.34% [standard error of mean (SEM), 0.82] as shown in Table 2. In the 
healthy individuals the mean pre bronchodilator FEV% predicted was 85.69% 
[standard error of mean (SEM), 1.07]. In patients with asthma the mean pre 
bronchodilator FEV1 in liters was 1.97 liters (standard deviation, 0.79) and in 
healthy individuals the mean pre bronchodilator FEV1 in liters was 2.49 liters 
(standard deviation, 0.66).  
 
Impulse oscillometry:  
In patients with asthma, the pre bronchodilator R5% predicted was 202.19% 
[standard error of mean (SEM), 3.69] and in healthy individuals the mean pre 
bronchodilator R5% predicted was 158.53 [standard error of mean (SEM), 4.37]. In 
the group which had patients with asthma, the mean pre bronchodilator R5 
kPa/(L/s)was found to be 0.64 kPa/(L/s) (standard deviation, 0.32) and in the 
group which had healthy individuals, the mean pre bronchodilator R5 kPa/(L/s) 





Significant reversibility of FEV1 (forced expiratory volume in 1 second) by 
spirometry after administration of bronchodilator is defined as > 12% and > 200ml. 
(4) There is no recommended value of significant reversibility of R5 by impulse 
oscillometry that has been proposed in any guidelines.  R5 represents the total 
resistance of the respiratory system (extrathoracic, central and peripheral airways 
resistance). (61) In the  group which had patients with asthma, a Receiver-
operator characteristics (ROC) analysis was performed to calculate the specificity, 
sensitivity and cut off value of impulse oscillometry parameter of R5% 
bronchodilator reversibility (R5% post bronchodilator – R5% pre bronchodilator / 
R5% pre bronchodilator) in assessing significant post bronchodilator reversibility 
as compared to spirometry parameter FEV1. It showed a sensitivity of 61.8%, 
specificity of 68% at a R5% bronchodilator reversibility value of -20.75 with an 
area under the curve (AUC) of 0.69. The Receiver-operator characteristic (ROC) 
curve and the details are shown in Fig 10 and Table 6. 
In the group which had patients with asthma, out of the 636 patients, a total of 213 
(33.5%) patients had significant reversibility of FEV1 by spirometry after 
administration of bronchodilator and 423 (66.5%) had no significant reversibility of 
FEV1 by spirometry after administration of bronchodilator. In the group which had 
healthy individuals, out of the 177 healthy individuals, only 2 (3.5%) had significant 
reversibility of FEV1 by spirometry after administration of bronchodilator and 175 
(96.5%) of them had no significant reversibility of FEV1 by spirometry after 




Figure 10. ROC curve for sensitivity and specificity of IOS parameter R5% 
bronchodilator reversibility* 
* R5% post bronchodilator - R5% pre bronchodilator / R5% pre bronchodilator  
 
Table 6. Specificity, sensitivity, cut off value and AUC of R5% bronchodilator 
reversibility* by impulse oscillometry 
 Sensitivity Specificity AUC Cut off value 
R5% bronchodilator 
reversibility* 
62.1% 68.1% 0.695 -20.75 
* R5% post bronchodilator - R5% pre bronchodilator / R5% pre bronchodilator 
  
* >12% and 200ml change in FEV1 after administration of bronchodilator 
 
Figure 11. Significant reversibility of FEV1 in cases and controls 
 
 
The correlation coefficient between the post bronchodilator R5% (R5% post 
bronchodilator – R5% pre bronchodilator / R5% pre bronchodilator) measured by 
impulse oscillometry and FEV% bronchodilator reversibility (FEV1% post 
bronchodilator – FEV% pre bronchodilator / FEV% pre bronchodilator) reversibility 











Significant reversibility of 
FEV1 after administration 
of bronchodilator* 
No significant reversibility 
of FEV1 after 
administration of 
bronchodilator 
Healthy individuals (Controls) 
Patients with asthma (Cases) 
 0.220 (p - 0.003) in the healthy individuals. The scatter plot of the above 




Figure 12. Scatterplot for the correlation between R5% bronchodilator 
reversibility* and FEV1% bronchodilator reversibility** in the healthy 
individuals 
*R5% post bronchodilator – R5% pre bronchodilator / R5% pre bronchodilator 




Figure 13.  Scatterplot for the correlation between R5% bronchodilator 
reversibility* and FEV1% bronchodilator reversibility** in patients with 
asthma 
*R5% post bronchodilator – R5% pre bronchodilator / R5% pre bronchodilator 
** FEV1% post bronchodilator – FEV% pre bronchodilator / FEV% pre bronchodilator 
 
 Airflow limitation or airway obstruction is defined as an FEV1/FVC ratio of < 0.7 by 
spirometry. (4) Further airway obstruction is divided into mild, moderate and 
severe obstruction based on the pre bronchodilator FEV% predicted values of 
patients who have obstruction by the above criteria. Mild obstruction is defined as 
pre bronchodilator FEV1% predicted  > 80%, moderate obstruction is a pre 
bronchodilator FEV1% predicted 80% – 60% and severe obstruction is a pre 
bronchodilator FEV1% predicted of < 60% in patients who have a FEV1/FVC ratio 
of < 0.7 by spirometry.(5) The second objective of this study was to correlate the 
values of pre bronchodilator FEV% predicted by spirometry  with pre 
bronchodilator R5% predicted by impulse oscillometry and pre bronchodilator 
FEV1 (liters) by spirometry with pre bronchodilator R5 kPa/(L/s) by impulse 
oscillometry in patients who have a FEV1/FVC ratio of < 0.7 by spirometry.  
In the group which had patients with asthma, out of 622 patients who had 
information about obstruction in spirometry (14 – missing data on obstruction), 271 
(43.5%) patients had airway obstruction on spirometry and 351 (56.5%) did not 
have airway obstruction on spirometry. In the group which had healthy individuals, 
9 individuals (5%) were found to have airway obstruction on spirometry and 168 
(95%) did not have airway obstruction on spirometry, shown in Fig 14. Out of the 
280 patients who had airway obstruction, 19 (6.7%) had mild airway obstruction, 
83 (29.6%) had moderate airway obstruction and 178 (63.5%) had severe airway 







* FEV1/FVC ratio < 0.7 
 















Obstruction present* No obstruction 
Healthy individuals (Controls) 





























FEV1% predicted < 
60%) 
Airway obstruction (FEV1/FVC ratio < 0.7) 
Airway obstruction (FEV1/FVC 
ratio < 0.7) 
 Among the patients who had asthma with airway obstruction (FEV1/FVC ratio < 
0.7) by spirometry, the mean pre bronchodilator FEV1% predicted was 52.71% 
(standard deviation, 17.66) and in the patients who did not have airway obstruction 
by spirometry, the mean pre bronchodilator FEV% predicted was 80.7% (standard 
deviation, 13.44). Among the patients who had airway obstruction by spirometry, 
the mean pre bronchodilator FEV1 liters was 1.44 liters (standard deviation, 0.63) 
and among the patients who did not have airway obstruction by spirometry, the 
mean pre bronchodilator FEV1 in liters was 2.39 liters (standard deviation, 0.64). 
R5 is the respiratory system resistance at 5 Hz which represents the total 
resistance of the respiratory system which is measured by impulse oscillometry. In 
the patients who had airway obstruction by spirometry, the mean pre 
bronchodilator R5% predicted was found to be 250.34% (standard deviation, ) and 
in the patients who did not have airway obstruction by spirometry, the mean pre 
bronchodilator R5% predicted by impulse oscillometry was found to be 164.69% 
(standard deviation, 60.53). In patients who had airway obstruction by spirometry, 
the pre bronchodilator R5 kPa/(L/s) was 0.81 kPa/(L/s) (standard deviation, 0.38) 
and in patients who did not have airway obstruction by spirometry, the mean pre 
bronchodilator R5 kPa/(L/s) was 0.51 kPa/(L/s) (standard deviation, 0.21) as 














                                 
Parameter                              Obstruction*                                   No obstruction           P  
                            
                                   Range                Median              Range              Median 
                                                           Mean ± SD                                  Mean ± SD 
 
FEV1% predicted      13.6 – 109.1           53                  31.9 – 124.1        80.9            0.001 
(Pre bronchodilator)                           52.71 ± 17.66                               80.7 ± 13.44 
 
FEV1 (Liter)               0.29 – 3.46          1.36                 0.73 – 5.1            2.37             0.019 
(Pre bronchodilator)                           1.44 ± 0.63                                   2.39 ± 0.64         
 
R5% predicted           0.19 – 2.28          0.72                 0.2 – 2.21            0.47             0.001   
(Pre bronchodilator)                           0.81 ± 0.38                                   0.51 ± 0.21 
 
R5 kPa/(L/s)               72.7 – 674.4      232.5                58.7 – 598.2        152.75         0.011 
(Pre bronchodilator)                          250.34 ± 106.19                           164.69 ± 60.53 
 
 
FEV1 – forced expiratory volume in 1 second; R5 – resistance at 5 Hz; FVC – forced vital 
capacity 





 Among the patients who had airway obstruction (FEV1/FVC ratio < 0.7) by 
spirometry, the patients who had a mild (pre bronchodilator FEV1% predicted > 
80%) airway obstruction were found to have a mean pre bronchodilator FEV1% 
predicted of 87.19% (standard deviation, 6.51), mean pre bronchodilator FEV1 
(liters) of 2.33 (standard deviation, 0.53), mean pre bronchodilator R5% predicted 
of 141.6% (standard deviation, 47.51) and mean pre bronchodilator R5 kPa/(L/s) 
of 0.46 (standard deviation, 0.19). In patients who had moderate (pre 
bronchodilator FEV1% predicted 8% - 60%), mean pre bronchodilator FEV1% 
predicted was 68.2% (standard deviation, 5.7), mean pre bronchodilator FEV1 
(liters) was 1.96 (standard deviation, 0.52), mean pre bronchodilator R5% 
predicted was 212.66% (standard deviation, 86.15) and mean) pre bronchodilator 
R5 kPa/(L/s was 0.67 (standard deviation, 0.3). In patients who had severe (pre 
bronchodilator FEV1% predicted < 60%) airway obstruction, the mean pre 
bronchodilator FEV1% predicted was 42.49% (standard deviation, 11.5), mean pre 
bronchodilator FEV1 (liters) 1.12 (standard deviation, 0.42), mean pre 
bronchodilator R5% predicted was 279.27% (standard deviation, 105.49) and 
mean pre bronchodilator R5 kPa/(L/s) was 0.91 (standard deviation, 0.38), as 







Table 8. . Values of impulse oscillometry and spirometry parameters in 
patients with mild*, moderate** and severe*** obstruction 
 




















87.19 ± 6.51 
 
 








68.2 ± 5.7 
 
 
1.96 ± 0.52 
 
 
212.66 ± 86.15 
 
 
0.67 ± 0.3 
 
42.49 ± 11.5 
 
 
1.12 ± 0.42 
 
 
279.27 ± 105.49 
 
 
0.91 ± 0.38 
 
*pre bronchodilator FEV1% predicted > 80% 
**pre bronchodilator FEV1% predicted 80% – 60% 




 The correlation coefficients between pre bronchodilator R5 kPa/(L/s) measured by 
impulse oscillometry and pre bronchodilator FEV1 (L) measured by spirometry 
was found to be – 0.597 (p < 0.001) in the control group and – 0.619 (p<0.001) in 
the patient group. The scatterplots of the above correlation are shown in Fig 16 
and Fig 17. The correlation coefficient between pre bronchodilator R5% predicted 
measured by impulse oscillometry and pre bronchodilator FEV1% predicted 
measured by spirometry was found to be -0.393 (p<0.001) in the control group and 
– 0.583 (p<0.001) in the patient group. The scatterplots for the above relationships 
are shown in Fig 18 and Fig 19. 
Receiver-operator characteristics (ROC) analysis was done to calculate the 
specificity, sensitivity and cut off values for impulse oscillometry parameters. 
Receiver-operator characteristics (ROC) analysis was done to look for sensitivity, 
specificity, area under the curve (AUC) and cut off value of pre bronchodilator R5 
kPa/(L/s) and pre bronchodilator R5% predicted in the patients who had asthma. 












Figure 16. Scatterplot for the correlation between pre bronchodilator R5 






Figure 17. Scatterplot for the correlation between pre bronchodilator R5 







Figure 18. Scatterplot for the correlation between pre bronchodilator R5% 







Figure 19. Scatterplot for the correlation between pre bronchodilator R5% 





Figure 20.  ROC curve for sensitivity and specificity of impulse oscillometry 
parameter pre bronchodilator R5 kPa/(L/s) in patients with a clinical 
diagnosis of asthma as compared to healthy individuals 
 
Table 9. Sensitivity, specificity, cut off value and AUC of impulse 
oscillometry parameter pre bronchodilator R5 kPa/(L/s) in patients with a 
clinical diagnosis of asthma as compared to healthy individuals 
 Sensitivity Specificity AUC Cut off value 





Figure 21. ROC curve for sensitivity and specificity of impulse oscillometry 
parameter pre bronchodilator R5% predicted in patients with a clinical 
diagnosis of asthma as compared to healthy individuals 
 
 
Table 10. Sensitivity, specificity, cut off value and AUC of impulse 
oscillometry parameter pre bronchodilator R5% predicted in patients with a 
clinical diagnosis of asthma as compared to healthy individuals 
 
 Sensitivity Specificity AUC Cut off value 
R5% predicted* 59.3% 62.1% 0.654 162.9% 
 
*pre bronchodilator 
 Receiver-operator characteristics (ROC) analysis was done to look for sensitivity, 
specificity, area under the curve (AUC) and cut off value of pre bronchodilator R5 
kPa/(L/s) and pre bronchodilator R5% predicted in patients with asthma who had 
airway obstruction (FEV1/FVC ratio < 0.7) by spirometry. ROC curve and details 
are shown in Fig 22, Table 11 and Fig 23 , Table 12 respectively.  
 
 
Figure 22. ROC curve for sensitivity and specificity of impulse oscillometry 
parameter pre bronchodilator R5 kPa/(L/s) in patients with asthma who had 
airway obstruction (FEV1/FVC ratio < 0.7) by spirometry 
 Table 11. Sensitivity, specificity, cut off value and AUC of impulse 
oscillometry parameter pre bronchodilator R5 kPa/(L/s) in patients with 
asthma who had airway obstruction (FEV1/FVC ratio < 0.7) by spirometry 
 
 Sensitivity Specificity AUC Cut off value 





Figure 23. ROC curve for sensitivity and specificity of impulse oscillometry 
parameter pre bronchodilator R5% predicted in patients with asthma who 
had airway obstruction (FEV1/FVC ratio < 0.7) by spirometry 
 Table 12. Sensitivity, specificity, cut off value and AUC of impulse 
oscillometry parameter pre bronchodilator R5% predicted in patients with 
asthma who had airway obstruction (FEV1/FVC ratio < 0.7) by spirometry 
 Sensitivity Specificity AUC Cut off value 





Receiver-operator characteristics (ROC) analysis was done to look for sensitivity, 
specificity, area under the curve (AUC) and cut off value of R5 kPa/(L/s) pre 
bronchodilator and pre bronchodilator R5% predicted in patients with asthma who 
had severe (pre bronchodilator FEV1% < 60%) airway obstruction (FEV1/FVC 
ratio < 0.7) by spirometry. ROC curve and details are shown in Fig 24, Table 13 
and Fig 25 , Table 14 respectively.  
 
Table 13. Sensitivity, specificity, cut off value and AUC of impulse 
oscillometry parameter pre bronchodilator R5 kPa/(L/s) in patients with 
asthma who had severe (pre bronchodilator FEV1%<60%) airway obstruction 
(FEV1/FVC ratio < 0.7) by spirometry 
 Sensitivity Specificity AUC Cut off value 







Figure 24. ROC curve for sensitivity and specificity of impulse oscillometry 
parameter pre bronchodilator R5 kPa/(L/s) in patients with asthma who had 
severe (pre bronchodilator FEV1% < 60%)  airway obstruction (FEV1/FVC 





Figure 25. ROC curve for sensitivity and specificity of impulse oscillometry 
parameter pre bronchodilator R5% predicted in patients with asthma who 
had severe (pre bronchodilator FEV1% < 60%) airway obstruction (FEV1/FVC 




Table 14. Sensitivity, specificity, cut off value and AUC of impulse 
oscillometry parameter pre bronchodilator R5% predicted in patients with 
asthma who had severe (pre bronchodilator FEV1% < 60%) airway 
obstruction (FEV1/FVC ratio < 0.7) by spirometry 
 Sensitivity Specificity AUC Cut off value 





A linear regression prediction model was used to determine the change in R5% 
after bronchodilator and we found that a 1% increase in FEV1% would be equal to 
a 2.6% decrease in R5% 










 7. DISCUSSION 
 
Impulse oscillometry as a pulmonary function test has lot of advantages over the 
conventional pulmonary function tests as it is easy to perform and requires only 
passive cooperation from the patient, the time taken for the measurements is 
shorter with relatively good reproducibility of the results.(61) In spite of the 
knowledge of all these advantages it is not being used routinely in clinical practice 
due to a number of reasons. Some of the most important reasons are that impulse 
oscillometry is not widely available in all the centers which have a pulmonary 
function laboratory, knowledge about the interpretation and clinical applications of 
impulse oscillometry parameters is very limited and research is ongoing in this 
field and reference values for all races and ages are still not available.(56) 
Moreover, there are quite a number a patients referred for a spirometry who end 
up not being able to perform it because of the physical and mental demands of the 
test. Taking into account the potential uses of impulse oscillometry in pulmonary 
function testing and the ease with which it can be performed in almost anyone 
including animals and unconscious patients who are on ventilatory support (152) 
(148) (11) (10), we decided to do this study in a tertiary care center in Vellore, 
India, to explore the various parameters of impulse osllometry and to see if they 
correlate with spirometry parameters with an aim to find out the significant 
reversibility of R5 as measured by impulse oscillometry by comparing it with FEV1 
reversibility as measured by spirometry in patients with asthma. We also wanted to 
correlate the impulse oscillometry parameter R5 with FEV1 for the different 
degrees of airflow limitation in patients with asthma.  
 About 350 - 400 patients undergo pulmonary function tests in our lab on an 
average for evaluation of different diseases. About 2-3% of patients are usually not 
able to perform spirometry due to the difficulties involved in performing it. In our 
study, we included a total of 650 patients initially out of which 14 (≈ 2%) patients 
could not perform spirometry and out of 188 healthy individuals, 5 (≈ 2.5%) 
individuals could not perform spirometry. We hope that the results of our study will 
help to improve the knowledge about impulse oscillometry, its interpretation, use in 
patients with asthma and create an awareness among physicians about impulse 
oscillometry and its uses.  
Impulse oscillometry measures the respiratory resistive and reactive components 
of respiratory impedance, while spirometry measures flow or volume which is 
generated by the patient over time. The impulse oscillometry parameter R 
measures resistance of proximal and distal airways, lung tissue and chest wall 
resistance. (134) Resistance at 5 Hertz (R5) shows the total resistance of 
respiratory system (extrathoracic, central and peripheral airways). (61) R5 values 
less than 150% predicted is considered to be normal and increasing R5 values are 
seen with proximal or distal airway obstruction. (151) Some studies have been 
done on bronchodilator reversibility testing with impulse oscillometry. A study 
published by Hellinckx et al. in the year 1998 in children with asthma suggested a 
cutoff value of 40% delta percentage of initial R5 for a ‘positive’ bronchodilator 
response. (45) Nielson et al. studied children with asthma in the year 2001 to 
quantify and compare bronchodilator response in children with asthma and healthy 
children. They reported cutoff values of 27% – 29% delta percentage of initial R5. 
 (133) In 2003, Marotta et al. showed that delta changes of 20% - 25% R5 is a 
good indicator of bronchodilator response. Nair et al. published a study in the year 
2011 in which they demonstrated that impulse oscillometry resistance 
measurements R5 and R20 had significant response to bronchodilator testing in 
asthmatics and healthy individuals,  the correlation coefficients from FEV1 and R5 
in asthmatics showed a significant negative correlation for baseline and post 
bronchodilator response. (134) In the year 2005, Olaguibel et al. published a study 
on asthmatic children which showed a statistically significant but weak negative 
correlation between R5 and FEV1. (46) Though impulse oscillometry 
measurements and spirometry measurements correlate, the agreement between 
these two measurements might not be reliable as they measure different aspects 
of lung function. (134) The current and past guidelines on asthma give spirometry 
parameter FEV1 for calculation of significant bronchodilator reversibility which has 
to be > 12% and > 200ml. (4) In our study we tried to find out the sensitivity and 
specificity of  impulse oscillometry parameter R5% bronchodilator reversibility 
(Post bronchodilator R5% predicted - Pre bronchodilator R5% predicted / Pre 
bronchodilator R5% predicted) by Receiver-operator characteristics (ROC) 
analysis by keeping significant reversibility of FEV1 as the gold standard. It 
showed a sensitivity of 61.8%, specificity of 68% of R5% bronchodilator 
reversibility (Post bronchodilator R5% predicted - Pre bronchodilator R5% 
predicted / Pre bronchodilator R5% predicted) at a value of -20.75% with an area 
under the curve (AUC) of 0.69. < - 20% R5% bronchodilator reversibility may be 
taken as a cutoff value for significant bronchodilator reversibility measured by 
 impulse oscillometry. We suggest using this cutoff value of bronchodilator 
reversibility R5% (< - 20%) to diagnose bronchodilator reversibility in adult Indian 
patients with asthma by impulse oscillometry which means that there should be a 
decrease in R5% after bronchodilator by > 20%. 
Nair et al. showed a negative correlation between FEV1% and R5 (-0.35, P < 
0.01) at baseline and -0.4 (P < 0.01) for bronchodilator response in patients with 
asthma. (134) In our study, impulse oscillometry parameters R5% bronchodilator 
reversibility (R5% post bronchodilator – R5% pre bronchodilator/R5% post 
bronchodilator) and FEV1% bronchodilator reversibility (Post bronchodilator 
FEV1% – Pre bronchodilator FEV1%/Post bronchodilator FEV1%) showed a 
moderate and significant correlation of -0.334 (p < 0.001) in patients with asthma 
and -0.220 (p – 0.003) in the healthy individuals.  
Nair et al. used a linear regression prediction model to determine that a 1% 
change in FEV1% would be equal to a 2.5% change in R5% in the year 2011. 
(134) In our study, a linear regression prediction model was used to determine the 
change in R5% after bronchodilator and we found that a 1% increase in FEV1% 
would be equal to a 2.6% decrease in R5% which was very similar to the finding in 
the study done by Nair et al. 
Airflow limitation or airway obstruction is defined as a FEV1/FVC ratio of < 0.7 by 
spirometry. (4) Airway obstruction in asthma is further graded into mild if pre 
bronchodilator FEV1% predicted is > 80%, moderate if pre bronchodilator FEV1% 
predicted is 80% - 60% and severe if pre bronchodilator FEV1% predicted is < 
 60%. (5) Williamson et al. published a study in the year 2011 in which 24 
volunteers without airway obstruction by spirometry, 21 patients with severe 
asthma, 15 mild to moderate asthmatics and 24 patients with chronic obstructive 
pulmonary disease (mean FEV1% predicted of 56.6%)  were included in the study. 
In the 24 volunteers (without obstruction) the range for R5 was 0.34 – 0.43 
kPa/(L/s), in the group of 21 patients with severe asthma, the range for R5 was 
0.36 - 0.64 and in the 24 patients who had chronic obstructive pulmonary disease, 
the range for R5 was 0.49 – 0.7 kPa/(L/s). (128) In another study published 
recently in the year 2014, Tomalak et al. evaluated the application of impulse 
oscillometry in the elderly patients and found that patients without airway 
obstruction had a R5 value between 0.23 and 1.16 kPa/(L/s) and patients who had 
airway obstruction (mean FEV1% predicted of 43.7%) had R5 values in the range 
of 0.18 – 1.63. (61) Patients in these two studies are not comparable as the 
patients included by Tomalak et al. were much older. In our study we found that 
the range for pre bronchodilator R5 kPa/(L/s) was 0.19 – 2.28 kPa/(L/s) in patients 
with asthma who had airway obstruction by spirometry and 0.2 – 2.21 in patients 
with asthma who did not have airway obstruction by spirometry. The mean values 
of pre bronchodilator R5% predicted and pre bronchodilator R5 kPa/(L/s) in 
patients with airway obstruction were significantly higher statistically as shown in 
Table 7.  
Impulse oscillometry parameters like R5 have shown good correlation with FEV1 
in some previous studies. Tomalak et al. showed that there is a strong, significant 
correlation between R5 and FEV1 (-0.66). (153) Anderson and Lipworth studied a 
 group of 57 patients with chronic obstructive pulmonary disease and reported that 
the correlation coefficient between FEV1 and R5-R20 was -0.499. (105) In the 
year 2014, a study published by Tomalak et al. on application of impulse 
oscillometry in the elderly patients showed a strong, significant correlation of R5 
with FEV1 (-0.503). In our study the correlation coefficients between pre 
bronchodilator FEV1% predicted and pre bronchodilator R5% predicted showed a 
strong, significant correlation of -0.588 (p < 0.01) in the patient group and -0.619 
(p < 0.01). The correlation coefficient between pre bronchodilator FEV1 (liters) and 
pre bronchodilator R5 kPa/(L/s) in the patient group showed moderate, significant 
correlation of 0.393 (p < 0.01) and a strong, significant correlation of -0.597 (p < 
0.01) in the control group.   
Receiver-operator characteristics (ROC) analysis was done in our study to look for 
sensitivity, specificity, area under the curve (AUC) and cutoff value at the best 
sensitivity and specificity of impulse oscillometry for pre bronchodilator R5% 
predicted in patients with a clinical diagnosis of asthma as compared to healthy 
individuals. ROC analysis showed a sensitivity of 59.3%, specificity of 62.1%, AUC 
of 0.654 at a cutoff value of 162.9% for pre bronchodilator R5% predicted in 
patients with a clinical diagnosis of asthma and a sensitivity of 59.4%, specificity of 
64.3%, AUC of 0.641 at a cutoff value of 0.505 for pre bronchodilator R5 kPa/(L/s) 
in patients with a clinical diagnosis of asthma. Many previous studies done on 
impulse oscillometry have shown that impulse oscillometry is more sensitive test 
when compared with spirometry to diagnose airway obstruction. In our study, only 
43.8% of the patients with a clinical diagnosis of asthma were found to have 
 airway obstruction by spirometry and 33.5% of patients with a clinical diagnosis of 
asthma had significant reversibility by spirometry. This ROC analysis suggests that 
impulse oscillometry might help us in diagnosing asthma in adult Indian patient 
who have a clinical diagnosis of asthma and we suggest using a cutoff value of 
>160% of pre bronchodilator R5% predicted in patients with a clinical diagnosis of 
asthma.  
Receiver-operator characteristics (ROC) analysis done by Tomalak et al. in the 
year 2014 was done to calculate sensitivity and specificity of impulse oscillometry 
parameters which showed a sensitivity of 70%, specificity of 66% and area under 
the curve (AUC) of 0.72 for R5. In our study the Receiver-operator characteristics 
(ROC) analysis was performed to derive the specificity, sensitivity, area under the 
curve (AUC) and cutoff values at the best sensitivity and specificity for impulse 
oscillometry parameter pre bronchodilator R5 kPa/(L/s) and pre bronchodilator 
R5% predicted for patients with asthma, patients with airway obstruction and for 
patients with severe airway obstruction as compared with spirometry parameters 
according to current guidelines.  The ROC analysis showed a sensitivity of 72.7%, 
specificity of 70%, AUC of 0.776 at a cutoff value of 180.8% for pre bronchodilator 
R5% predicted to diagnose airway obstruction in patients with asthma. Though 
data from other countries have suggested a cut off of > 150% for airway 
obstruction, (151) we suggest a cutoff value of > 180% of pre bronchodilator R5% 
predicted might be taken for adult Indian patients with asthma. The details of 
sensitivities, specificities, cutoff values at the best sensitivity and specificity and 
 AUC for pre bronchodilator R5 kPa/(L/s) and pre bronchodilator R5% predicted are 
shown in Table 15.  
The ROC analysis with sensitivity, specificity, AUC and cutoff value at the best 
sensitivity and specificity of pre bronchodilator R5% predicted to diagnose severe 
airway obstruction was found to be 63.2%, 70.1%, 0.739 and 230.15% 
respectively in patients with asthma. Indian adult patients with asthma who have a 
pre bronchodilator R5% predicted of > 230% may be diagnosed to have severe 
airway obstruction according to our study.  We suggest using these values in 
Indian adults who have a clinical diagnosis of asthma to diagnose airway 










 Table 15. Sensitivities, specificities, AUCs and cut off values at the best 
sensitivities and specificities for impulse oscillometry parameters in patients 
with  a clinical diagnosis of asthma, in patients with asthma and airway 
obstruction and in patients with asthma and severe airway obstruction by 
ROC analysis 
 





   R5%*             R5**      R5%*             R5**     R5%*             R5** 
Sensitivity (%)     59.3            59.4                72.7               72     63.2             67.8 
Specificity (%)     62.1            64.3      70                66.6     70.1              68 
AUC   0.654           0.641    0.776            0.77    0.739           0.733 
Cutoff value   162.9%        0.505   180.8%          0.565  230.15%        0.685 
 
*pre bronchodilator R5% predicted 
**pre bronchodilator R5 kPa/(L/s) 
¹Patients with a clinical diagnosis of asthma 
²FEV1/FVC ratio < 0.7 by spirometry 
³pre bronchodilator FEV1% predicted < 60% by spirometry 
 
 8. CONCLUSION 
 
This study to our knowledge is the first Indian study which has evaluated impulse 
oscillometry parameters by comparing them with spirometry parameters in patients 
with asthma to find out the significant bronchodilator reversibility of R5%, derive 
cutoff values at the best sensitivity and specificity of pre bronchodilator R5% 
predicted for airway obstruction in Indian adult patients with asthma and to grade 
airway obstruction in Indian adult patients with asthma.  
The aim of this study was to find out the significant bronchodilator reversibility of 
impulse oscillometry parameter R5 by comparing it with spirometry parameter 
FEV1. In our study we have found the following: 
 Impulse oscillometry parameters R5% bronchodilator reversibility and 
FEV1% bronchodilator reversibility showed a moderate and significant 
correlation with a correlation coefficient of -0.334 (p < 0.001) in adult Indian 
patients with a clinical diagnosis of asthma.  
 The ROC analysis showed a cutoff value of -20.75% at the best sensitivity 
and specificity of R5% bronchodilator reversibility.  < - 20% R5% 
bronchodilator reversibility may be taken as a cutoff value for significant 
bronchodilator reversibility measured by impulse oscillometry. We suggest 
using this cutoff value of R5% bronchodilator reversibility (< - 20%) to 
diagnose significant bronchodilator reversibility in adult Indian patients with 
asthma by impulse oscillometry which means that there should be a 
decrease in R5% after bronchodilator by > 20%.  
  A linear regression prediction model done in our study between R5% and 
FEV1 showed that a 1% increase in FEV1% would be equal to a 2.6% 
decrease in R5%.  
The secondary objective of the study was to compare and derive cutoff values at 
the best sensitivity and specificity to diagnose airway obstruction and different 
grades of severity of airway obstruction in adult Indian patient with asthma. In our 
study we found the following: 
 Pre bronchodilator FEV1 (liters) with pre bronchodilator R5 kPa/(L/s) 
showed a moderate and significant correlation with a correlation coefficient 
of 0.393 (p < 0.01) and pre bronchodilator FEV1% predicted with pre 
bronchodilator R5% predicted showed a strong, significant correlation with 
a correlation coefficient of -0.588 (p < 0.01) in patients with a clinical 
diagnosis of asthma.  
 ROC analysis done in patients with a clinical diagnosis of asthma as 
compared to controls showed a cutoff value of 162.9% at the best 
sensitivity and specificity for pre bronchodilator R5% predicted and a cutoff 
value of 0.505 at the best sensitivity and specificity for pre bronchodilator 
R5 kPa/(L/s).  Our study suggests that impulse oscillometry might help us 
in diagnosing asthma in adult Indian patients who have a clinical diagnosis 
of asthma and we suggest using a cutoff value of >160% of pre 
bronchodilator R5% predicted in patients with a clinical diagnosis of 
asthma.  
  ROC analysis done to derive cutoff values at the best sensitivity and 
specificity of pre bronchodilator R5% predicted for airway obstruction in 
adult Indian patients with asthma as compared with spirometry showed a 
cutoff value of 180.8% for pre bronchodilator R5% predicted to diagnose 
airway obstruction in adult Indian patients with asthma. We suggest using a 
cutoff value of > 180% of pre bronchodilator R5% predicted to diagnose 
airway obstruction in adult Indian patients with asthma.  
 ROC analysis done to look at the sensitivity, specificity, AUC and cutoff 
value at the best sensitivity and specificity of pre bronchodilator R5% 
predicted to diagnose severe airway obstruction found a cutoff value of  
230.15% for pre bronchodilator R5% in patients with asthma. We suggest 
that Adult Indian patients with asthma who have a pre bronchodilator R5% 
predicted of > 230% may be diagnosed to have severe airway obstruction 
by impulse oscillometry.   
More studies with larger sample sizes may be required to confirm our findings but 
we suggest using our cutoff values in Indian patients with asthma till we get better 
evidence. Impulse oscillometry can be used not only in patients who are not able 
to perform spirometry but also as a routine practice in patients who have asthma 
as it is a very convenient and patient friendly test for the patients and requires only 
passive co operation from the patient.  
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 10.  APPENDIX 
 
10.1 Appendix 1: Patient information sheet 
 
Dear Sir/Madam,  
You are being invited to take part in a research study as part of a post graduate 
dissertation.  Before you decide it is important for you to understand why the research is 
being done and what it will involve.  Please take time to read the following information 
carefully and discuss it with others if you wish.  Please ask if there is anything that is not 
clear or if you would like more information.  Take time to decide whether or not you wish 
to take part. 
The main aim of this study is to derive reference values in patients with bronchial 
asthma using impulse oscillometry as it is a much easier and convenient method for the 
patient to perform when compared with spirometry.   
Normally after you have been diagnosed to have bronchial asthma by your doctor you 
will have to undergo a pulmonary function test called spirometry. In this you will have to 
undergo another test along with spirometry.  
When you perform a spirometry you will have (to) breathe in through a tube (like 
sucking in juice and blow out as forcefully (candle blowing) as you can, to the maximum.  
You may have to repeat the same for three or more times but maximum of eight times. 
In addition to this, in this study we would like you to perform another test called impulse 
oscillometry which is a much easier method of assessing your pulmonary function.  
While performing this test, you will have to keep your mouth with your lips pursed over a 
mouthpiece and breathe normally till a satisfactory reading is obtained. It might take an 
addition ten or fifteen minutes to complete this test. By doing this we will able to derive 
reference values for this new test by comparing it with the present gold standard test 
which is spirometry. You do not have to pay any fee for this extra test. 
 If you are a normal individual, we would like to perform this test (impulse oscillometry) 
along with spirometry to be able to compare both these tests in normal individuals. You 
do not have to pay any fees to take these two tests. 
There (are) no added risks associated with this test.  You may have to spend 
approximately 10-15 min extra to participate in this study as explained earlier. 
Your details will be kept confidential and will not be disclosed with any one who is not 
associated with the study. Your participation in this study is entirely voluntary and you 
are also free to decide to withdraw permission to participate in this study. If you do so, 
this will not affect your usual treatment at this hospital in any way.  
 
The results of this study will be published in a medical journal but you will not be 
identified by name in any publication or presentation of results. However, your medical 
notes may be reviewed by people associated with the study, without your additional 
permission, should you decide to participate in this study. 
In case of any further questions, please contact Dr. Jebin Roger S. (Tel: 04162282551) 












 10.2 Appendix 2: Consent form 
 
Subject’s Initials: _________ Subject’s Name: _________________________________ 
Date of Birth / Age:_______ 
 
  Please tick box(subject) 
(i) I confirm that I have read and understood the 
information sheet for the above study and have 
had the opportunity to ask questions.  
 
          
           [               ] 
(ii) I understand that my participation in the study is 
voluntary and that I am free to withdraw at any 
time, without giving any reason, without my 
medical care or legal rights being affected.  
 
            
 
            [                ] 
(iii) I understand that the Ethics Committee and the 
regulatory authorities will not need my 
permission to look at my health records both in 
respect of the current study and any further 
research that may be conducted in relation to it, 
even if I withdraw from the trial. I agree to this 
access. However, I understand that my identity 
will not be revealed in any information released 
to third parties or published.  
 




           [                ] 
 (iv) I agree not to restrict the use of any data or 
results that arise from this study provided such 
a use is only for scientific purpose(s)  
 
           
           [                ] 
(v) I agree to take part in the above study              [                ] 
 
 
Signature/Thumb print of the Subject/Legally Acceptable 
Representative:_____________ 
Date: _____/_____/______ 
Signatory’s Name: _________________________________ 
 
Signature of the Investigator: ________________________ 
Date: _____/_____/______ 
Study Investigator’s Name: Dr. Jebin Roger S 
 
Signature/Thumb print and name of the Witness: ___________________________ 
Date:_____/_____/_______ 




  10.3 Appendix 3: Pro forma 
 
1. Serial Number: 
 
2. Name:                                                                          3.  Hospital number:                                 
 
4. Age:                                                                              5. Sex: Male/Female 
 
6. Marital status: Married/ Unmarried                              7. Profession: 
 
8. Asthma questionnaire: 
 
Please answer “yes” or “no” to the following: 
 Wheezing – high pitched whistling sounds when breathing out                                            
 History of any of the following:  
5. Cough, worse particularly at night                                                                                                
6. Recurrent wheeze                                                                                                                   
7. Recurrent breathing difficulty                                                                                               
8. Recurrent chest tightness                                                                                       
 Symptoms occur or worsen at night, awakening the patient                                                    
 Symptoms occur or worsen in a seasonal pattern                                                                       
 The patient also has eczema, hay fever, or a family history of asthma or atopic 
diseases   
 Symptoms occur or worsen in the presence of: 
11. Animals with fur  
12. Aerosol chemicals    
13. Changes in temperature    
14. Domestic dust mites   
15. Drugs (aspirin, beta blockers)   
16. Exercise   
17. Pollen   

















 19. Smoke    
20. Strong emotional expression   
 
 Symptoms respond to anti-asthma therapy    
 Patients colds “go the chest” or take more than 10 days to clear up    
 
9. Treatment history:  
 On inhalers – specify – LABA/Steroids/LABA+Steroids 
 Since when -  
 Compliance – Compliant/Non compliant 
 
10.  Previous spirometry: Yes/No 
 FEV1/FVC(pre) – Obstruction – Present/Absent, If present – 
Mild/Moderate/Moderately severe/Severe/Very severe 
 Significant reversibility – Present/Absent 
 
 
11.  Asthma control: Controlled/Partly controlled/Uncontrolled 
 
 
12.  Spirometry:  
 FEV1/FVC (pre) –  Obstruction – Present/Absent, If present – 
Mild/Moderate/Moderately severe/Severe/Very severe 







 Pred Pre/Pred.(%) 
 











 13. Impulse oscillometry: 
 Pred. Actual (KPa/(L/s)) % (Actual/Pred) 
R5    
R20    
R5-R20    
 Reversibility – Pre – pre bronchodilator, Post – post bronchodilator 
 
14. Duration of symptoms:  
 
15. Year of diagnosis:  
 
16. Smoking/Passive smoking/Biomass exposure –  
















R5     
 10.4 Appendix 4: Data sheets for patients and controls 
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2 2 2 2 2 2 2 2.53 2.61 2.69 
2 2 2 2 2 2 2 2.05 68.9 76.4 1.41 1.56 
2 2 2 2 2 2 2 3.11 97.5 3.03 3.12 
2 2 2 2 2 2 2 2.15 2.16 2.17 
2 2 2 2 2 2 2 2.34 85.8 84.9 2.01 1.99 
2 2 2 2 2 2 2 2.49 2.98 3.11 
2 2 2 2 2 2 2 2.87 79.2 82.4 2.27 2.36 
2 2 2 2 2 2 2 2.61 75.6 76.9 1.97 2.01 
2 2 2 2 2 2 2 3.04 82.6 80.8 2.51 2.45 
2 2 2 2 2 2 2 1.93 96.5 1.86 2.01 
2 2 2 2 2 2 2 3.11 89.2 88.3 2.78 2.75 
2 2 2 2 2 2 2.98 78.3 83 2.33 2.47 
2 2 2 2 2 2 2 2.6 78.1 80.9 2.03 2.1 
2 2 2 2 2 2 2 2.58 85.9 83.5 2.21 2.15 
2 2 2 2 2 2 2 3.73 77.9 80.1 2.91 2.99 
2 2 2 2 2 2 2 2.79 59.4 64.6 1.65 1.8 
2 2 2 2 2 2 2 3.62 66.5 71.3 2.41 2.58 
2 2 2 2 2 2 2 3.91 79.9 85 3.13 3.32 
2 2 2 2 2 2 2 3.79 91.8 92.1 3.48 3.49 
2 2 2 2 2 2 2 3.09 77.8 83.6 2.41 2.59 
2 2 2 2 2 2 2 2.69 92.4 99.6 2.49 2.68 
2 2 2 2 2 2 2 2.67 94.8 95.2 2.53 2.54 
2 2 2 2 2 2 2 2.71 73 79.2 1.98 2.15 
2 2 2 2 2 2 2 2.9 83.4 91.5 2.42 2.66 
2 2 2 2 2 2 2 2.44 81.3 82.6 1.99 2.02 
2 2 2 2 2 2 2 3.94 83.5 83.8 3.29 3.3 




























4.8 90 0.34 0.75 222.4 0.28 0.62 221.3 0.06 0.13 216.66 0.34 222.4 132.3 -40.5 
0.8 30 0.26 0.27 103.2 0.22 0.26 118.1 0.04 0.01 25 0.26 103.2 83.9 -18.7 
1.1 30 0.28 0.43 153.2 0.24 0.28 118.4 0.04 0.15 375 0.28 153.2 128.8 -15.9 
6.4 190 0.32 0.47 144.7 0.26 0.39 148.7 0.06 0.08 133.33 0.32 144.7 101.2 -30 
1.6 60 0.26 0.58 224.4 0.22 0.42 191.4 0.04 0.16 400 0.26 224.4 158.9 -29.2 
10.5 350 0.27 0.74 272.1 0.23 0.54 234 0.04 0.2 500 0.27 272.1 211.7 -22.2 
3.7 100 0.33 0.46 140 0.27 0.31 114.9 0.06 0.15 250 0.33 140 135.5 -3.2 
-2.9 -80 0.28 0.36 129 0.24 0.3 126.8 0.24 0.06 150 0.28 129 93 -27.9 
0.5 10 0.26 0.33 125 0.22 0.27 119.8 0.04 0.06 150 0.26 125 104.8 -16.1 
5.3 150 0.26 0.32 120.6 0.22 0.21 95.7 0.04 0.11 275 0.26 120.6 87.9 -27.1 
5.5 130 0.28 0.47 165.4 0.24 0.34 140.3 0.04 0.13 325 0.28 165.4 122.8 -25.7 
2.4 70 0.26 0.34 130.8 0.22 0.31 139.2 0.04 0.03 75 0.26 130.8 121.5 -7.1 
-0.6 -20 0.26 0.34 130.3 0.22 0.31 137.5 0.04 0.03 75 0.26 130.3 102.6 -21.3 
6.1 180 0.33 0.56 168.3 0.27 0.46 168.4 0.06 0.1 166.66 0.33 168.3 138.2 -17.9 
2 80 0.26 0.26 102.6 0.22 0.23 103.4 0.04 0.03 75 0.26 102.6 129.5 26.2 
2.6 50 0.38 0.64 168.5 0.32 0.42 132.2 0.06 0.22 366.66 0.38 168.5 147.2 -12.7 
2.7 90 0.37 0.4 106.1 0.31 0.27 87.9 0.06 0.13 216.66 0.37 106.1 78.5 -26 
6.2 200 0.26 0.38 148.3 0.22 0.31 139.6 0.04 0.07 175 0.26 148.3 149.5 0.9 
16.1 240 0.34 0.99 287.5 0.28 0.64 225.1 0.06 0.35 583.33 0.34 287.5 217.4 -24.4 
4.4 90 0.36 0.49 135.7 0.3 0.37 122.6 0.06 0.12 200 0.36 135.7 117.5 -13.4 
2.6 60 0.35 0.46 133 0.29 0.39 135.3 0.06 0.07 116.66 0.35 133 84.8 -36.3 
-0.2 -10 0.33 0.39 117.5 0.27 0.35 128.4 0.06 0.04 66.66 0.33 117.5 101.9 -13.3 
4 100 0.34 0.41 121.9 0.28 0.32 116.5 0.06 0.09 150 0.34 121.9 115.6 -5.2 
6.3 140 0.34 0.43 127.8 0.28 0.33 118.6 0.06 0.1 166.66 0.34 127.8 110.6 -13.5 
7.8 190 0.34 0.54 158.8 0.28 0.4 144.3 0.06 0.14 233.33 0.34 158.8 138.1 -13.1 
-2.7 -50 0.34 0.41 121.9 0.28 0.38 137.4 0.06 0.03 50 0.34 121.9 127.2 4.4 
7.8 250 0.26 0.32 121.9 0.22 0.25 114.1 0.04 0.07 175 0.26 121.9 99.4 -18.4 
5.8 130 0.34 0.37 108.5 0.28 0.31 108.9 0.06 0.06 100 0.34 108.5 107.3 -1.1 
0.4 10 0.33 0.38 115.9 0.27 0.33 121.4 0.06 0.05 83.33 0.33 115.9 102.7 -11.4 
-0.4 -10 0.33 0.36 108.6 0.27 0.38 142.4 0.06 -0.02 -33.33 0.33 108.6 111.3 2.5 
6 140 0.34 0.35 102.7 0.28 0.26 93.2 0.06 0.09 150 0.34 102.7 106 3.2 
3.2 80 0.34 0.42 124.2 0.28 0.36 128.8 0.06 0.06 100 0.34 124.2 111.2 -10.4 
0.5 10 0.27 0.44 165.4 0.23 0.32 140.9 0.04 0.12 300 0.27 165.4 145.8 -11.9 
-1 -50 0.26 0.22 83 0.22 0.22 102 0.04 0 0 0.26 83 75.8 -8.8 
1.6 40 0.36 0.43 117.8 0.3 0.32 106.1 0.06 0.11 183.33 0.36 117.8 113.5 -3.7 
-0.1 -10 0.26 0.36 138.1 0.22 0.3 132.2 0.04 0.06 150 0.26 138.1 146.5 6.1 
1.8 40 0.34 0.33 98.1 0.28 0.24 85.3 0.06 0.09 150 0.34 98.1 90.4 -7.9 
16 3000 0.34 0.69 203.2 0.28 0.47 169.4 0.06 0.22 366.66 0.34 203.2 163.5 -19.6 
5.4 130 0.27 0.41 151 0.23 0.34 149.1 0.04 0.07 175 0.27 151 98.4 -34.8 
-0.1 0 0.26 0.33 127.8 0.22 0.26 116.1 0.04 0.07 175 0.26 127.8 132.3 3.6 
8.8 270 0.27 0.3 111.9 0.23 0.21 94 0.04 0.09 225 0.27 111.9 110.8 -1 
1.9 40 0.4 0.88 220.5 0.34 0.57 169.3 0.06 0.31 516.66 0.4 220.5 158.3 -28.2 
3.8 90 0.29 0.46 160.5 0.25 0.36 146.1 0.04 0.1 250 0.29 160.5 122.7 -23.5 
2.7 80 0.27 0.48 176.4 0.23 0.4 172.4 0.04 0.08 200 0.27 176.4 139.6 -20.8 
-3.6 -50 0.38 0.47 122.4 0.32 0.35 109.3 0.06 0.12 200 0.38 122.4 124.2 1.5 
8.3 210 0.28 0.51 177.5 0.24 0.39 160 0.04 0.12 300 0.28 177.5 107.4 -39.5 
2.5 70 0.26 0.33 123.9 0.22 0.28 124.6 0.04 0.05 125 0.26 123.9 87.9 -29 
2.7 120 0.27 0.23 85.3 0.23 0.2 86.9 0.04 0.03 75 0.27 85.3 79.1 -7.3 
-2.9 -90 0.3 0.28 91.9 0.26 0.24 89.4 0.04 0.04 100 0.3 91.9 86 -6.4 
4.9 100 0.3 0.3 100.2 0.26 0.29 109.6 0.04 0.01 25 0.3 100.2 76.4 -23.7 
3.3 70 0.34 0.65 190.9 0.28 0.46 165.1 0.06 0.19 475 0.34 190.9 136.1 -28.7 
2 50 0.35 0.57 167.5 0.29 0.39 136.9 0.06 0.18 300 0.35 163.5 112.9 -31 
8 160 0.34 1.22 361.2 0.28 0.79 283.6 0.06 0.43 716.66 0.34 361.2 141 -61 
4.7 90 0.37 0.5 135 0.31 0.39 125.9 0.06 0.21 350 0.37 135 109.8 -18.7 
6.6 170 0.27 0.36 136.3 0.23 0.28 124.9 0.04 0.08 200 0.27 136.3 124.7 -8.5 
8.9 220 0.29 0.5 171.4 0.25 0.38 152.2 0.04 0.12 300 0.29 171.4 131.5 -23.3 
 4.3 120 0.28 0.42 150.7 0.24 0.29 122.1 0.04 0.13 315 0.28 150.7 128.2 -14.9 
8 190 0.28 0.4 141.3 0.24 0.36 146.7 0.04 0.04 100 0.28 141.3 79.2 -44 
3.4 60 0.27 0.83 305.9 0.23 0.52 223.7 0.04 0.31 775 0.27 305.9 247.4 -19.1 
10.7 220 0.34 1.04 303.3 0.28 1.01 355.3 0.06 0.03 50 0.34 303.3 146.4 -51.7 
4.5 110 0.28 0.48 170.7 0.24 0.31 130.7 0.04 0.17 425 0.28 170.7 116.9 -31.5 
-0.9 -30 0.32 0.37 118.3 0.28 0.31 112.2 0.04 0.06 150 0.32 118.3 86.3 -27.1 
9 220 0.34 0.48 144.3 0.28 0.36 131.5 0.06 0.12 200 0.34 144.3 103.3 -28.4 
8 280 0.26 0.31 119.9 0.22 0.28 128.3 0.04 0.03 75 0.26 119.9 91 -24.1 
-0.7 -10 0.3 0.34 115.7 0.26 0.24 92.7 0.04 0.1 250 0.3 115.7 97 -16.1 
-0.7 -10 0.37 0.79 211.5 0.31 0.51 163.4 0.06 0.28 466.66 0.37 211.5 150.5 -28.8 
5 110 0.28 0.5 174.9 0.24 0.36 146.9 0.04 0.14 350 0.28 174.9 81.3 -53.5 
-0.6 -10 0.35 0.59 166.8 0.29 0.41 139.9 0.06 0.18 300 0.35 166.8 159.5 -4.3 
8.9 140 0.39 0.54 137.2 0.33 0.41 123.5 0.06 0.13 216.66 0.39 137.2 137.3 0.1 
0.3 0 0.27 0.31 116.5 0.23 0.26 113.3 0.04 0.05 125 0.27 116.5 99.2 -14.8 
2.5 80 0.28 0.45 162.3 0.24 0.39 164.8 0.04 0.06 150 0.28 162.3 127.7 -21.4 
-2.1 -60 0.28 0.35 128.4 0.23 0.3 126.1 0.05 0.05 100 0.28 128.4 111 -13.6 
3.3 70 0.36 0.61 169.2 0.3 0.49 160.7 0.06 0.12 200 0.36 169.2 122 -27.9 
4 90 0.34 0.26 76.8 0.28 0.24 83.7 0.06 0.02 33.33 0.34 76.8 92.5 20.3 
2.1 50 0.36 0.59 164.3 0.3 0.43 143.5 0.06 0.16 266.66 0.36 164.3 154 -6.3 
-6.5 -130 0.29 0.78 272.2 0.25 0.47 192.2 0.04 0.31 775 0.29 272.2 211.9 -22.1 
-2 -60 0.33 0.47 142.8 0.27 0.43 162.5 0.06 0.04 66.66 0.33 142.8 112 -21.6 
6.5 250 0.27 0.31 116.4 0.23 0.3 130.4 0.03 0.01 33.33 0.27 116.4 99.3 -14.7 
3.4 110 0.28 0.26 90.9 0.24 0.21 84.8 0.04 0.05 125 0.28 90.9 76.7 -15.6 
3.2 110 0.26 0.24 92.5 0.22 0.23 102 0.04 0.01 25 0.26 92.5 88.6 -4.2 
-8.2 -200 0.27 0.23 83.5 0.23 0.2 87.3 0.04 0.03 75 0.27 83.5 90.6 8.5 
-5 -180 0.25 0.5 196.4 0.21 0.38 178.4 0.04 0.12 300 0.25 196.4 156.9 -20.1 
0.9 20 0.28 0.34 120.7 0.24 0.32 132 0.04 0.02 50 0.28 120.7 94.8 -21.5 
5.8 190 0.26 0.42 157.2 0.22 0.3 135.5 0.04 0.12 300 0.26 157.2 108.8 -30.8 
5.6 120 0.29 0.49 168.5 0.25 0.38 152.2 0.04 0.11 275 0.29 168.5 151.8 -9.9 
4.6 200 0.26 0.32 122.8 0.22 0.2 92.3 0.04 0.12 300 0.26 122.8 107.6 -12.4 
2 80 0.28 0.24 87.5 0.24 0.25 103.1 0.04 -0.01 -25 0.28 87.5 94.5 8 
2.9 80 0.34 0.34 101 0.28 0.32 112.6 0.06 0.02 33.33 0.34 101 105.7 4.7 
0.6 20 0.28 0.26 94.4 0.24 0.24 99.9 0.04 0.02 50 0.28 94.4 93.6 -0.8 
-1.5 -30 0.34 0.62 182.7 0.28 0.43 155 0.06 0.19 316.66 0.34 182.7 145.5 -20.4 
3.3 80 0.3 0.38 125.5 0.26 0.33 126.6 0.04 0.05 625 0.3 125.5 87.8 -30 
-0.4 -10 0.29 0.4 140.7 0.25 0.37 151.8 0.04 0.03 75 0.29 140.7 155.4 10.5 
4.5 150 0.27 0.49 185.4 0.23 0.4 178.6 0.04 0.09 225 0.27 185.4 128.6 -30.6 
10.5 290 0.28 0.43 152.7 0.24 0.36 149.7 0.04 0.07 175 0.28 152.7 112.7 -26.3 
2 50 0.29 0.56 192.7 0.25 0.41 160.8 0.04 0.15 375 0.29 192.7 172.5 -10.4 
-0.7 -30 0.26 0.26 102 0.22 0.22 100.1 0.04 0.04 100 0.26 102 78.7 -22.9 
6.3 210 0.26 0.22 83.2 0.22 0.2 90.6 0.04 0.02 50 0.26 83.2 92.8 11.5 
3.4 100 0.26 0.35 132.4 0.22 0.33 146.8 0.04 0.02 50 0.26 132.4 101.7 -23.2 
6 160 0.27 0.53 200.4 0.23 0.28 122.9 0.04 0.25 625 0.27 200.4 123.5 -38.3 
1.1 30 0.34 0.55 162.3 0.28 0.39 141.9 0.06 0.16 266.66 0.34 162.3 103.7 -36.1 
3.5 90 0.27 0.25 93.1 0.23 0.22 96.8 0.04 0.03 75 0.27 93.1 87.4 -6.2 
4.4 120 0.28 0.33 118.3 0.24 0.26 112.1 0.04 0.07 175 0.28 118.3 95 -19.7 
1.4 30 0.34 0.57 168.7 0.28 0.34 120.7 0.06 0.23 383.33 0.34 168.7 131 -22.3 
-4.4 -70 0.29 0.23 80.2 0.25 0.21 86.3 0.04 0.02 50 0.29 80.2 91.5 14 
6.2 250 0.26 0.2 75.4 0.22 0.19 84 0.04 0.01 25 0.26 75.4 77.8 3.1 
2.7 50 0.38 0.8 211.3 0.32 0.5 157.4 0.06 0.3 500 0.38 211.3 119.2 -43.6 
0.4 10 0.33 0.47 138.1 0.27 0.4 146.9 0.06 0.07 116.66 0.33 138.1 120.3 -12.9 
3.8 90 0.29 1.05 356.4 0.25 0.67 263.4 0.04 0.38 950 0.29 356.4 206.3 -42.1 
4.5 140 0.25 0.41 159.4 0.21 0.31 144.4 0.04 0.1 250 0.25 159.4 124.1 -22.2 
9.2 240 0.28 0.82 287.1 0.24 0.49 198.7 0.04 0.33 825 0.28 287.1 192 -33.1 
4.8 110 0.36 0.5 137.2 0.3 0.39 128.6 0.06 0.11 183.33 0.36 137.2 106.7 -22.2 
-4.1 -100 0.36 0.37 104.1 0.3 0.35 116.9 0.06 0.02 33.33 0.36 104.1 86.4 -17 
-2 -50 0.27 0.37 138.6 0.27 0.31 136.4 0.04 0.06 150 0.27 138.6 111.6 -19.5 
2.6 50 0.36 0.73 205.8 0.3 0.38 128.7 0.06 0.35 583.33 0.36 205.8 251.4 22.1 
7.5 160 0.38 0.8 212.8 0.32 0.42 133.2 0.06 0.38 633.33 0.38 212.8 115.4 -45.8 
1.2 20 0.37 0.49 134.3 0.31 0.34 111 0.06 0.15 250 0.37 134.3 114 -15.2 
2.1 30 0.37 0.5 135.4 0.31 0.45 146.9 0.06 0.05 83.33 0.37 135.4 197.4 45.8 
3.1 70 0.29 0.49 166.4 0.25 0.38 151 0.04 0.11 275 0.29 166.4 163.5 -1.8 
9.4 150 0.38 1.14 302.5 0.32 0.71 222.8 0.06 0.43 716.66 0.38 302.5 208.5 -31.1 
4.9 1 0.3 0.4 133.3 0.26 0.29 109.4 0.04 0.11 275 0.3 133.3 119.8 -10.2 
0 0 0.29 0.41 142.6 0.25 0.38 151.7 0.04 0.03 75 0.29 142.6 132.1 -7.3 
7 150 0.36 0.69 191.6 0.3 0.51 170.2 0.06 0.18 300 0.36 191.6 174.7 -8.8 
1.3 20 0.36 0.96 267.1 0.3 0.53 179.7 0.06 0.43 716.66 0.36 267.1 243.3 -8.9 
-2 -40 0.36 0.67 188.4 0.3 0.39 132.6 0.06 0.28 466.66 0.36 188.4 114.4 -39.3 
0.7 10 0.4 0.64 160.6 0.34 0.32 94.3 0.06 0.32 533.33 0.04 160.6 143.1 -10.9 
1.8 40 0.35 0.5 143.7 0.29 0.4 137.5 0.06 0.1 166.66 0.35 143.7 106.7 -25.7 
7.1 160 0.35 0.61 171.7 0.29 0.49 167 0.06 0.12 200 0.35 171.7 129.9 -24.3 
5.8 110 0.29 0.44 149.4 0.25 0.27 107.9 0.04 0.17 425 0.29 149.4 109.1 -26.9 
4.2 70 0.37 0.88 235.5 0.31 0.49 157.6 0.06 0.39 650 0.37 235.5 187.1 -20.5 
11.5 280 0.3 0.49 163.2 0.26 0.31 117.7 0.04 0.18 450 0.3 163.2 91.9 -43.7 
4.8 90 0.35 0.57 160.5 0.29 0.45 153.9 0.06 0.12 200 0.35 160.5 131.2 -18.2 
10.4 300 0.3 0.37 126.1 0.26 0.32 125.4 0.04 0.05 125 0.3 126.1 97.4 -22.8 
1.6 20 0.28 0.69 247.2 0.24 0.39 164.5 0.04 0.3 750 0.28 247.2 231.7 -6.3 
-2.6 -40 0.37 0.99 266.5 0.31 0.67 214.1 0.06 0.32 533.33 0.37 266.5 202.5 -24 
-3.9 -50 0.39 1.27 323.8 0.33 0.53 158.9 0.06 0.74 1233.33 0.39 323.8 464.9 43.6 
3.3 60 0.35 0.91 262.5 0.29 0.67 234.7 0.06 0.24 400 0.35 262.5 145.3 -44.7 
-2.9 -60 0.4 0.52 131.4 0.34 0.39 115.6 0.06 0.13 216.66 0.4 131.4 116.4 -11.5 
3.3 80 0.3 0.25 81.6 0.26 0.16 61.6 0.04 0.09 225 0.3 81.6 65.3 -20 
10.1 180 0.36 0.49 138.1 0.3 0.39 129.6 0.06 0.1 166.66 0.36 138.1 125.8 -8.9 
6.9 130 0.36 0.67 186.8 0.3 0.55 183.6 0.06 0.12 200 0.36 186.8 110.1 -41.1 
4.4 70 0.36 0.62 172.5 0.3 0.42 140.5 0.06 0.2 333.33 0.36 172.5 155.6 -9.8 
1.6 50 0.29 0.49 166.3 0.25 0.35 138.7 0.04 0.14 350 0.29 166.3 120.8 -27.4 
1.1 20 0.38 0.67 175.8 0.32 0.35 109.8 0.06 0.32 533.33 0.38 175.8 224.5 27.7 
21 30 0.38 0.31 79.8 0.32 0.26 81.8 0.06 0.05 83.33 0.38 79.8 123.4 54.6 
2.7 50 0.37 0.83 225.8 0.31 0.61 196.2 0.06 0.22 366.66 0.37 225.8 225.5 -0.1 
1.3 40 0.36 0.52 143.8 0.3 0.45 150.7 0.06 0.07 116.66 0.36 143.8 102.1 -29 
-0.9 -40 0.27 0.27 101.4 0.23 0.24 102.7 0.04 0.03 75 0.27 101.4 105.5 4 
1.7 40 0.36 0.55 152.3 0.3 0.42 139.2 0.06 0.13 216.66 0.36 152.3 137.9 -9.4 
14.4 140 0.31 0.76 242 0.27 0.31 113.2 0.04 0.45 1125 0.31 242 199 -17.8 
21.1 180 0.38 1.53 405.3 0.32 0.92 291.1 0.06 0.61 1016.66 0.38 405.3 357.5 -11.8 
2.9 80 0.36 0.73 201.6 0.3 0.59 195.4 0.06 0.14 233.33 0.36 201.6 140 -30.6 
10.7 150 0.38 0.71 188.5 0.32 0.4 125.6 0.06 0.31 516.66 0.38 188.5 193.2 2.5 
2.8 90 0.29 0.83 287.4 0.25 0.61 246.8 0.04 0.22 550 0.29 287.4 250.2 -13 
0.5 10 0.38 0.43 113.3 0.32 0.31 99.1 0.06 0.12 200 0.38 113.3 132.4 16.8 
-1.1 -20 0.37 0.44 120 0.31 0.35 112.7 0.06 0.09 150 0.37 120 127.3 5.8 
4.4 130 0.37 0.61 164.9 0.31 0.4 129.2 0.06 0.21 350 0.37 164.9 129.3 -21.6 
4.1 90 0.29 0.34 116.9 0.25 0.28 111.1 0.04 0.06 150 0.29 116.9 99 -15.3 
1.6 40 0.36 0.58 160.8 0.3 0.41 135.6 0.06 0.17 283.33 0.36 160.8 118.8 -26.1 
-2.2 -60 0.29 0.57 197.3 0.25 0.48 193.7 0.04 0.09 225 0.29 197.3 137.5 -30.3 
7.8 50 0.37 0.53 143 0.31 0.42 136.6 0.06 0.11 183.33 0.37 143 143.7 0.5 
-1 -30 0.3 0.44 146.5 0.26 0.29 110.4 0.04 0.15 375 0.3 146.5 111.7 -23.7 
6 140 0.29 0.34 116.1 0.25 0.27 107.5 0.04 0.07 175 0.29 116.1 98.5 -15.1 
 3.6 70 0.34 0.45 135 0.28 0.31 111.7 0.06 0.14 233.33 0.34 135 104.3 -22.8 
-2.7 -60 0.34 0.42 124 0.28 0.3 109 0.06 0.12 200 0.34 124.1 116 -6.6 
2.8 80 0.26 0.45 173.5 0.22 0.38 174.4 0.04 0.07 175 0.26 173.5 195.7 12.8 
8.8 150 0.34 0.37 109.5 0.28 0.35 123.9 0.06 0.02 33.33 0.34 109.5 157 43.4 
7.2 170 0.27 0.53 198.8 0.23 0.3 133 0.04 0.23 575 0.27 198.8 133.2 -33 
6.3 90 0.27 0.39 147.1 0.23 0.29 127.6 0.04 0.1 250 0.27 147.1 107.3 -27.1 
0.3 10 0.26 0.45 173.5 0.22 0.39 178.9 0.04 0.06 150 0.26 173.5 182.6 5.3 
7.5 180 0.33 0.43 132.7 0.27 0.37 138.6 0.06 0.06 100 0.33 132.7 101.1 -23.9 
7.8 190 0.33 0.7 209.3 0.27 0.54 197.5 0.06 0.16 266.66 0.33 209.3 215.8 3.1 
0.5 10 0.33 0.53 158.5 0.27 0.44 159.8 0.06 0.09 150 0.33 158.5 145.8 -8 
8.4 170 0.34 0.38 111.7 0.28 0.29 105.4 0.06 0.09 150 0.34 111.7 112.8 0.9 
9.7 240 0.33 0.57 171.9 0.27 0.49 178.4 0.06 0.08 133.33 0.33 171.9 137.2 -20.2 
1.6 30 0.35 0.53 153.5 0.29 0.46 159 0.06 0.07 116.66 0.35 153.5 156.2 1.8 
0.3 10 0.26 0.34 129.7 0.22 0.34 151.9 0.04 0 0 0.26 129.7 107.5 -17.1 
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2 1 1 2 1 1 3 8 1 1 1 3 1 1 2 2.56 60.2 67.7 1.54 1.73 
2 1 1 2 1 1 4 1 2 3 2 2.82 73.8 75.7 2.08 2.13 
2 1 1 2 1 1 3 7 1 1 1 2 1 2.66 89.1 94.7 2.37 2.52 
2 1 1 2 1 1 3 120 1 1 1 3 1 1 3 2.19 48.5 56.2 1.06 1.23 
2 1 1 2 1 1 3 6 2 2 3 1 3 3.53 52.8 83.5 1.86 2.95 
1 1 1 2 1 1 2 48 1 1 2 1 2 2.15 69.2 70.4 1.48 1.51 
2 1 1 2 1 1 3 12 1 1 2 1 2 2.64 85.3 91.8 2.25 2.42 
1 1 1 2 1 1 3 6 2 2 2 1 3 2.62 51.7 63.2 1.36 1.66 
2 1 1 1 1 1 4 48 2 2 2 3.7 86.3 90.6 3.19 3.35 
2 1 1 2 1 1 3 96 2 2 3 2 3.07 78.8 80.1 2.42 2.46 
1 1 1 2 1 1 3 72 2 2 2 1 3 3 40.3 62.5 1.21 1.88 
2 1 1 2 1 2 3 12 1 1 3 1 1 3 3.35 50.7 57.8 1.7 1.94 
2 1 2 2 2 2 1 2 4.08 71.4 86.6 2.91 3.53 
2 1 1 2 1 1 3 24 2 2 2 2 3.81 74 81.5 2.82 3.11 
1 1 1 2 1 1 3 6 2 2 2 1 3 2.53 43.5 57.8 1.1 1.46 
1 1 1 2 1 1 3 60 1 1 3 2 3.38 19.9 33.3 0.67 1.12 
2 1 1 2 1 1 3 144 1 2 3 1 3 2.54 20.6 31.4 0.52 0.8 
2 1 1 1 1 1 3 120 1 1 1 3 2 1 2.6 35.6 66.8 0.92 1.74 
1 1 1 2 1 1 2 120 1 2 2 1 2.86 29.2 46.1 0.83 1.32 
1 1 1 2 1 1 3 96 1 2 3 1 2.8 41.3 56.1 1.16 1.57 
2 1 2 2 1 1 3 36 2 1 1 2 3 1 1 2.4 80.6 88.6 1.93 2.13 
2 1 1 2 1 2 2 3.22 75.1 76.1 2.42 2.45 
2 1 1 2 1 1 3 6 1 1 1 3 1 1 2 2.68 77.2 84.9 2.07 2.28 
2 1 1 2 1 1 3 84 2 1 1 3 2 1 3 2.28 44.6 55.9 1.02 1.27 
2 1 2 2 1 1 3 24 1 1 1 2 2 2 3.36 80.1 84.6 2.69 2.84 
2 1 1 2 1 1 3 24 2 2 2 2 2.77 84.1 89.4 2.33 2.47 
2 1 1 1 1 1 3 108 1 1 2 1 2 3.61 72.5 85.6 2.61 3.09 
2 1 1 2 1 1 4 36 2 3 1 3 2.07 58.6 76.2 1.21 1.58 
 2 1 1 2 1 1 3 120 1 1 1 3 2 1 3 1.65 26.2 25.4 0.43 0.42 
2 1 1 2 1 1 3 12 2 2 2 2 2.69 65.6 65.1 1.77 1.75 
2 1 1 2 1 1 3 12 1 1 2 2 2 3.79 73.8 79.8 2.8 3.02 
2 1 1 2 1 1 3 1 1 2 2 2 2.77 89.8 92.3 2.48 2.55 
2 2 1 2 1 1 3 6 1 1 1 2 2 1 2 3.11 65.7 72.5 2.05 2.25 
2 2 1 2 1 2 3 12 1 1 1 2 1 1 2 2.49 102 103.7 2.54 2.59 
2 2 2 2 1 2 3 24 1 1 2 2 2 2.59 71.4 75.6 1.85 1.96 
2 1 2 2 1 2 2 48 1 1 2 1 2 3.45 39.1 41.6 1.35 1.43 
2 2 1 2 2 2 2 4.1 64.2 69 2.63 2.83 
2 1 1 1 1 1 3 144 2 2 3 1 2 2.67 66.9 82 1.79 2.19 
2 1 1 2 1 2 4 12 2 3 1 2 2.74 79.4 103.5 2.18 2.84 
2 1 1 2 1 1 3 6 1 2 1 2 2.59 95.4 96.3 2.47 2.49 
2 1 1 2 1 1 3 6 2 2 2 1 3 2.66 53 69.8 1.41 1.86 
2 2 1 2 1 2 3 120 2 2 2 2 2.25 64.7 74.7 1.46 1.68 
2 1 1 2 1 2 3 18 2 1 1 3 2 1 3 3.78 43.9 63.5 1.66 2.4 
2 1 1 2 1 1 3 12 1 1 2 1 2 3.47 69.8 70.8 2.42 2.46 
2 2 2 2 1 2 3 3 1 1 3 1 1 3 3.1 46.5 59.6 1.44 1.85 
2 1 1 2 1 2 2 1.95 59.6 61.6 1.16 1.2 
2 1 1 2 1 2 3 6 1 1 2 1 2 2.5 87.7 97.6 2.19 2.44 
2 1 2 1 1 1 2 120 1 2 1 3 2.32 34.4 53.3 0.8 
2 1 2 2 1 1 2 72 2 1 2 2 2 2.23 86.1 98 1.92 2.18 
2 1 1 2 1 2 3 72 1 1 1 3 1 1 3 3.03 45.1 54.5 1.37 1.65 
2 1 1 2 1 1 3 120 1 1 1 3 1 1 2 2.37 63.9 78.2 1.48 1.81 
2 2 2 2 1 2 3 48 1 2 2 1 2 3.57 66.9 78 2.39 2.78 
2 1 2 2 1 1 3 3 2 1 1 3 3 1 2 2.26 62 76.5 1.4 1.73 
2 2 2 2 1 2 3 24 1 1 1 3 1 1 3 1.75 33.2 48.7 0.58 0.85 
2 1 1 1 1 2 3 36 2 2 2 1 2.45 71.7 90.2 1.76 2.21 
2 1 2 2 1 2 2 3.49 82.6 84.5 2.89 2.95 
2 1 1 2 1 2 2 2.32 89.3 88.9 2.07 2.06 
2 1 1 1 1 1 3 60 2 2 2 1 2 3.2 63.7 85.1 2.04 2.73 
2 1 1 2 2 2 3 60 1 1 1 2 2 1 3.28 73.8 76.5 2.42 2.81 
2 1 2 2 1 1 3 12 2 2 2 2 2.83 87 91.4 2.47 2.59 
2 1 1 2 1 1 3 120 1 1 1 3 1 1 3 2.37 46.3 66 1.1 1.56 
2 2 2 2 1 1 3 24 1 1 1 3 1 1 2 1.88 63.9 76 1.2 1.43 
2 1 1 2 1 1 3 48 1 1 2 1 2 2.47 80.9 88.3 2 2.18 
2 1 1 2 1 1 3 180 1 1 2 2 2 2.56 62.4 70.8 1.6 1.81 
2 1 1 2 1 2 2 2.37 108.4 110.9 2.57 2.63 
2 1 1 1 3 300 1 1 2 2 1 3 1.95 41.5 55.9 0.81 1.09 
1 1 1 1 1 1 4 96 2 2 2 2.7 62.6 72.5 1.69 1.96 
2 1 1 2 1 1 4 24 2 3 1 3 2.78 54.2 62.4 1.5 1.73 
2 1 1 2 1 1 3 84 2 2 2 2 2.18 77.3 78.6 1.68 1.71 
1 1 1 2 1 1 4 18 2 3 1 3 3.26 28.1 49.9 0.92 1.63 
2 1 1 2 1 1 3 120 1 1 1 3 1 3 1.86 59.7 72.8 1.11 1.35 
2 1 1 2 1 1 3 24 2 1 2 3 1 2 3.49 74.6 85.7 2.6 2.99 
2 1 1 1 1 2 3 1 2 2 2 2 2.67 88.3 87.3 2.36 2.33 
2 1 1 2 1 1 3 36 2 2 2 1 2 3.58 62 78.2 2.22 2.8 
2 2 1 2 1 2 3 48 1 1 2 1 2 2.97 78.7 77 2.34 2.29 
2 1 1 2 1 2 3 3 1 1 2 1 2 2.33 53.2 55.3 1.24 1.29 
2 1 1 1 1 1 3 84 1 1 1 3 2 2 2.56 62.7 72.6 1.61 1.86 
2 1 1 2 1 1 3 96 2 2 2 2 3.4 81.2 82.3 2.76 2.8 
2 1 1 1 1 1 3 12 2 2 2 2 2.16 62.4 72 1.35 1.55 
2 1 1 2 1 2 3 48 2 2 1 2 2.08 77.7 88.8 1.62 1.85 
2 1 1 2 1 1 3 18 1 1 1 1 1 2 4.16 89.8 96.8 3.74 4.03 
2 1 1 2 1 1 3 48 2 2 2 2 2.41 91 91 2.19 2.2 
2 1 2 2 1 1 4 2 3 1 3 3.53 52.6 66.4 1.86 2.34 
1 1 1 1 1 1 3 300 1 1 1 3 1 1 2 2.14 61 64.9 1.3 1.39 
2 1 1 2 1 1 3 6 2 1 1 3 2 1 3 3.29 23.5 35.7 0.77 1.18 
2 1 1 2 1 1 3 240 1 2 2 1 2 1.61 63.4 77.5 1.02 1.25 
2 1 1 2 1 1 3 36 1 1 1 2 1 2 3.53 78.2 80.8 2.76 2.85 
2 1 1 2 1 1 3 24 1 1 1 3 2 1 3 3.43 47.7 64.9 1.64 2.23 
2 1 2 1 1 1 3 360 1 1 1 3 2 1 3 2.81 44.6 58.1 1.25 1.63 
2 1 1 2 1 1 3 6 1 1 2 1 2 3.72 84.1 85.1 3.13 3.16 
2 1 2 2 1 2 3 48 1 1 3 1 1 3 2.87 55.7 63.2 1.6 1.81 
2 1 2 2 1 1 3 24 1 1 1 3 2 1 3 1.71 59.2 75.4 1.01 1.29 
2 1 1 2 1 2 3 4 1 2 2 2 2.14 77.2 76 1.65 1.63 
2 1 1 2 1 2 3 6 2 2 2 2 2.69 81.7 83.8 2.2 2.25 
2 1 1 2 1 1 3 144 1 2 2 1 3 2.11 13.6 16.2 0.29 0.34 
1 1 1 2 2 2 4 120 2 3 1 3 1.99 35 54.7 0.7 1.09 
2 1 1 2 1 1 3 6 2 1 2 2 2 2.81 89.7 89.4 2.52 2.51 
2 1 2 2 1 1 3 24 1 2 1 2 3.54 71.9 71.5 2.54 2.53 
2 1 1 2 1 2 3 4 1 2 1 4.2 57 64.6 2.39 2.71 
2 1 1 1 1 1 3 1 1 2 2 1 2 3.79 71.3 84.5 2.7 3.2 
1 1 1 2 1 1 3 120 2 2 2 2 2.65 78 89.3 2.07 2.37 
2 2 1 2 1 1 3 24 1 1 2 2 1 2 2.73 62.4 74.9 1.71 2.05 
2 1 1 2 1 1 3 12 2 2 2 1 3 2.99 51.5 53.1 1.54 1.59 
2 1 1 2 1 1 3 6 1 1 1 3 1 2.85 33.3 39.4 0.95 1.12 
2 1 1 1 1 2 3 3 1 1 1 3 1 2 2.99 84.8 87.9 2.54 2.63 
2 1 1 2 2 2 3 72 2 1 2 1 1 2 2.3 74.2 87.5 1.7 2.01 
2 1 1 2 1 1 3 12 1 1 2 2 1 2.07 66.3 72.1 1.37 1.49 
2 1 1 2 1 1 3 36 1 1 2 1 2 2.43 94.3 96.2 2.29 2.34 
2 1 1 2 1 2 2 3.62 85.1 87.5 3.08 3.17 
2 1 1 2 1 1 3 24 2 1 1 3.02 58.7 70.3 1.78 2.13 
2 1 1 2 1 1 3 24 1 1 1 3 2 1 2.85 35.3 43.7 1.01 1.24 
2 1 1 2 1 1 3 24 2 2 2 2 2.29 77.1 92.2 1.77 2.11 
2 1 1 2 2 2 2 3.12 83.2 89.9 2.6 2.81 
2 1 1 2 1 1 2 48 1 1 2 1 2 3.1 75.9 79.8 2.35 2.47 
2 1 1 1 1 1 3 120 2 2 2 1 3 2.21 55 68.8 1.22 1.52 
2 1 1 2 1 1 3 24 1 2 1 2 2.2 98.1 100.4 2.16 2.21 
2 1 2 2 1 1 3 144 1 1 1 3 1 1 3 1.8 50.8 54.9 0.91 0.99 
2 1 1 2 1 1 3 8 2 1 1 3 2 2.11 39.9 58.6 0.84 1.24 
2 1 1 1 1 1 3 36 2 3 1 3 3.56 45.1 72.7 1.61 2.59 
2 1 1 2 1 1 3 2 2 2 2 3.85 81.2 80.9 3.12 3.11 
1 1 3 120 2 1 1 3 2 1 2 1.8 63.5 87.7 1.14 1.58 
1 1 1 2 1 1 3 144 1 1 2 1 2 2.99 78.5 81.7 2.35 2.45 
2 1 1 1 1 1 3 24 2 1 2 3 2 2.9 79.1 86.5 2.3 2.51 
2 1 1 1 1 1 3 8 1 1 1 3 1 1 3 1.59 41 51.7 0.65 0.82 
2 1 2 2 1 2 2 2.93 93.4 2.73 
2 1 1 2 1 2 2 3.4 79.2 86.1 2.69 2.93 
2 1 1 2 1 1 3 24 1 1 3 2 1 3 2.9 29.4 34.5 0.85 1 
2 1 1 2 1 1 3 12 2 1 1 1 2 2 3.26 96.4 98.4 3.14 3.21 
2 1 2 2 1 1 3 108 2 2 2 2 3.21 103.9 108.9 3.34 3.48 
2 2 2 2 1 1 3 6 1 1 1 3 1 1 3 2.62 22.8 30.1 0.6 0.79 
2 1 1 2 1 1 3 6 2 2 2 2 2.62 119.4 125.9 3.13 3.3 
2 1 1 1 1 1 3 18 1 1 2 1 1 2 2.62 115.9 122.9 3.03 3.22 
2 1 2 2 1 1 3 240 1 2 1 1 3 2.62 41.4 44.4 1.08 1.16 
2 1 1 2 1 1 4 12 2 3 2 2.62 95.6 102.7 2.5 2.69 
 2 1 1 1 1 1 4 2 2 2 2.62 90.4 101 2.37 2.64 
2 1 1 2 1 1 3 240 1 1 2 2 1 3 2.31 57.4 71.4 1.32 1.65 
2 1 1 2 1 1 3 72 1 1 1 3 1 1 3 1.79 46.7 60.8 0.83 1.09 
1 1 1 1 1 2 2 24 2 1 2 2 3.44 85.6 87.6 2.94 3.01 
1 1 1 1 1 2 3 1 1 2 1 2 2.42 70.2 78.2 1.7 1.89 
1 1 1 1 1 2 3 6 1 2 1 2 3.73 76.1 74.9 2.84 2.79 
1 1 1 1 1 2 2 2 3 1 3 3.69 41.4 51.1 1.53 1.89 
2 1 1 2 1 1 3 24 1 1 1 2 3 1 2 2.85 63.6 67.4 1.81 1.92 
2 1 1 2 1 1 3 24 2 1 2 2 2 2.26 79.7 88.4 1.8 2 
2 2 2 2 1 2 2 2.22 60.9 63 1.35 1.4 
2 1 1 2 1 1 3 1 2 2 2 2.68 71 73.1 1.9 1.96 
2 1 2 2 1 1 3 120 1 1 1 3 1 1 3 2.49 43.8 52.2 1.09 1.3 
2 1 1 1 1 1 3 108 1 2 1 2 2.75 81.7 86.2 2.25 2.37 
2 1 1 2 1 1 3 60 1 2 2 1 3 2.28 29.8 33.5 0.68 0.76 
2 1 1 2 1 2 2 3.53 74.1 79.6 2.61 2.81 
2 1 1 2 1 1 3 24 1 1 1 3 1 1 1 3 2.88 52.1 66.9 1.5 1.93 
2 1 1 2 1 2 2 2.21 82.9 89.2 1.84 1.98 
2 1 1 2 1 1 3 12 2 1 2 2 1 1.93 69.5 72.5 1.34 1.4 
2 1 1 2 1 1 3 1 2 2 2 2 2.3 77.3 86.8 1.78 2 
2 1 1 1 1 1 3 120 1 1 1 3 1 1 3 2.23 47.3 59.2 1.05 1.32 
2 1 1 2 1 1 3 6 2 2 3 2 2.12 81.8 86 1.74 1.82 
2 2 1 2 1 1 3 36 1 1 2 1 1 3 2.29 58.6 64.2 1.34 1.47 
2 2 2 1 1 1 2 72 2 1 2 2 1 1 3.1 79.7 91.1 2.47 2.83 
2 2 1 2 1 1 3 36 1 1 2 2 2 3.21 92.7 93.2 2.97 2.99 
2 2 1 2 1 1 3 60 2 2 2 2 3.31 91.1 99 3.01 3.27 
2 2 2 2 1 2 2 2.5 92.7 92.9 2.31 2.32 
2 2 1 2 1 1 3 6 2 1 2 2 2 3.88 83.7 88.2 3.25 3.43 
2 1 1 2 1 1 3 120 1 2 1 2 1.98 69.3 82.1 1.37 1.63 
2 1 1 2 1 1 3 120 2 2 2 1 3 3.13 43.4 55.2 1.36 1.72 
1 1 1 2 1 1 1 36 1 2 1 1 3 3.03 17.3 22.7 0.53 0.69 
1 1 1 1 1 1 3 120 1 1 1 3 2 1 3 1.67 27.4 40.6 0.46 0.68 
1 1 1 2 1 1 3 24 2 1 2 2 2 2 3.83 95.6 103 3.66 3.94 
1 1 1 1 1 1 3 60 1 1 1 3 1 3 3.06 35.3 35.4 1.08 1.08 
1 1 1 1 1 1 3 18 1 2 1 2 2.92 117.1 116.4 3.42 3.4 
1 1 1 2 1 1 3 3 1 1 3 1 2 3.98 95 95.9 3.78 3.82 
2 1 1 2 1 1 3 36 1 1 3 1 1 3 2.35 24.1 28.9 0.57 0.68 
1 1 1 1 1 1 3 72 1 1 2 1 2 3.48 78.7 80 2.74 2.78 
2 2 2 2 1 1 3 1 1 2 1 2 3.58 69.6 73.4 2.49 2.63 
2 1 1 1 1 1 3 12 2 1 2 3 1 3 3.22 53.9 73.9 1.74 2.38 
1 1 1 1 1 1 3 3 2 1 2 2 3.91 85 88.8 3.32 3.47 
1 1 1 2 1 2 2 3.08 76.6 80.9 2.36 2.49 
1 1 1 1 1 1 3 312 1 1 1 2 2 1 3 2.29 52.1 81.3 1.2 1.86 
1 1 1 2 1 1 3 144 1 1 2 1 1 2 3.26 101.3 104.9 3.3 3.42 
1 1 1 1 1 1 3 60 1 1 2 2 1 2 3.04 111.2 116.3 3.37 3.53 
2 1 1 1 1 2 1 1 3.39 80.9 78.9 2.74 2.67 
2 1 1 2 1 1 3 96 1 1 2 1 2 3.52 72.9 79.9 2.57 2.81 
1 1 1 1 1 3 36 1 2 1 2 2.89 86.1 88.1 2.49 2.54 
1 1 1 1 1 1 3 1 1 2 1 1 2 2.9 64.6 72.3 1.87 2.1 
1 1 1 1 1 1 3 60 1 1 1 3 1 2.25 43.3 49.5 0.98 1.12 
1 1 1 2 1 1 3 8 1 1 2 1 2 3.53 88.2 92.5 3.11 3.26 
2 2 2 1 1 3 24 1 1 2 1 2 3.26 86.3 88.5 2.81 2.88 
1 1 1 1 1 1 3 360 1 2 2 1 3 1.73 36.8 46.6 0.64 0.81 
1 1 1 2 1 2 1 3 3.36 54 63.9 1.82 2.15 
2 1 1 1 1 1 3 12 1 1 3 1 1 3 3.47 35.9 57.7 1.24 2 
1 1 1 2 1 1 3 120 1 1 1 3 1 2.31 52.6 58.9 1.22 1.36 
1 1 1 2 1 1 3 60 1 2 1 2 3.23 75.4 81.4 2.44 2.63 
1 1 1 1 1 1 2 2 3.57 74.6 79.4 2.67 2.84 
1 1 1 2 1 2 2 3.61 62.8 62.8 2.26 2.27 
2 1 1 2 2 2 2 2.91 102.5 110.4 2.98 3.21 
2 1 2 2 1 1 3 60 2 2 2 1 3 2.36 31.3 41.8 0.74 0.99 
2 1 1 2 1 1 3 480 1 1 1 3 2 1 3 1.71 43.7 47.4 0.75 0.81 
1 1 1 2 1 1 3 12 1 1 2 2 1 2 3.51 105.4 106.6 3.7 3.74 
1 1 1 1 1 1 3 18 1 2 1 2 3.83 64.7 70.4 2.48 2.7 
1 1 1 1 1 1 2 6 1 2 1 2 3.51 69.5 72.7 2.44 2.55 
1 1 1 1 1 2 2 3.07 107.5 109.1 3.3 3.35 
1 1 1 1 1 1 3 12 1 1 1 2 1 1 2 3.75 73.7 75.2 2.76 2.82 
1 1 1 1 1 1 3 180 2 1 3 3.01 48.3 58.6 1.45 1.76 
1 1 1 1 1 1 3 60 1 1 2 1 2 2.19 35.9 37.6 0.79 0.82 
1 1 1 1 1 1 3 24 1 1 1 2 1 2 2.31 76.6 86.7 1.77 2.01 
1 1 1 1 1 1 3 24 1 1 2 1 1 2 2.33 97.2 102.1 2.27 2.38 
1 1 1 2 1 1 3 3 1 1 1 3 2.74 54.8 66.5 1.5 1.82 
1 1 1 1 1 1 3 3 1 1 3 1 3.56 55.6 66.5 1.98 2.36 
1 1 1 1 1 1 3 12 1 1 1 2 1 2 3.84 74.4 74.2 2.85 2.85 
1 1 1 1 1 1 3 108 2 1 1 3 4.04 23.5 45.2 0.95 1.83 
1 1 1 1 1 1 3 12 1 1 2 1 2 3.05 93.7 96.9 2.85 2.95 
1 1 1 2 1 1 3 60 1 2 1 1 2 2.66 67.5 84 1.8 2.24 
1 1 1 1 1 1 3 120 1 1 2 1 2 2.77 83.1 88.3 2.3 2.45 
2 1 1 2 1 1 3 48 1 2 1 2 3.31 77 83.5 2.55 2.76 
2 1 2 2 1 1 3 60 1 1 3 1 1 2 2.56 55.3 74.7 1.42 1.91 
2 1 1 1 2 1 2 2 2.67 80.4 81.8 2.15 2.19 
1 1 1 1 1 1 3 120 1 2 1 2 3.14 71.8 78.4 2.26 2.46 
1 1 1 1 1 1 3 12 1 2 1 2 3.3 72 76.3 2.38 2.52 
1 1 1 1 1 1 2 1 1 1 2 1 2 2.42 67.4 71.9 1.63 1.74 
1 1 1 2 1 1 3 12 2 1 2 3.45 81.8 85.8 2.82 2.96 
2 1 1 1 1 1 3 2 1 1 2 1 2 2.82 87.7 92.1 2.48 2.6 
1 1 1 1 1 2 2 4.11 124.1 126.9 5.1 5.21 
1 1 1 1 1 2 2 2.7 98.9 102.3 2.68 2.77 
2 1 1 1 1 1 3 6 2 1 2 2 2 2.84 71.8 69.1 2.04 1.96 
1 1 1 1 1 1 3 60 1 2 3 2 1.67 65 67.2 1.09 1.12 
1 1 1 1 1 4 108 1 2 1 2 4.17 65.2 84.2 2.72 3.51 
1 1 1 1 1 1 3 72 1 2 1 1 2 2.84 61.9 82.9 1.76 2.35 
2 1 1 2 1 1 3 120 2 2 2 2 1.85 61.6 60.7 1.14 1.12 
2 1 1 2 1 2 2 120 2 2 2 1 3.44 47.3 66.3 1.63 2.28 
2 1 1 1 1 2 2 2.46 88 87.6 2.17 2.16 
1 1 1 1 1 1 3 48 1 2 1 1 3 2.7 25.8 31 0.7 0.84 
2 1 1 1 1 2 3 24 1 1 1 3 2 1 3 1.26 59.9 60.2 0.76 0.76 
2 1 1 2 1 2 2 2.59 81.4 83.4 2.11 2.16 
2 1 1 2 2 2 2 3.67 73.7 82.2 2.71 3.02 
1 1 1 2 1 2 2 3.6 84.4 83.7 3.04 3.02 
2 1 1 2 1 1 4 1 2 1 2 1 3 2.89 48.4 58.7 1.4 1.7 
2 1 1 2 1 2 1 2 3.33 64.9 68.5 2.16 2.28 
1 1 1 1 1 1 3 96 1 1 2 2 1 1 2 1.9 78.4 90.1 1.49 1.72 
1 1 1 1 1 1 3 12 2 2 2 2 3.6 88.9 90.6 3.2 3.27 
1 1 1 1 1 1 3 36 1 1 2 2 1 1 3 2.88 51.5 66.7 1.48 1.92 
1 1 1 1 1 2 2 3.23 74.4 82.6 2.4 2.67 
1 1 1 1 1 1 3 8 1 2 1 3 2.54 43.1 55.5 1.09 1.41 
 1 1 1 1 1 1 3 12 1 1 2 2 1 1 2 4.03 63.9 69.2 2.57 2.78 
2 2 1 2 1 1 3 11 2 2 2 1 3 3.16 37.7 41.5 1.19 1.31 
2 1 1 2 1 1 3 48 2 2 1 2 2.58 101.7 106 2.62 2.73 
2 2 1 2 1 2 2.17 86.1 87.7 1.87 1.95 
2 1 1 2 1 1 3 12 2 2 2 1 3 1.83 51 56.5 0.93 1.03 
2 1 2 1 1 1 3 36 1 2 2 2 3.72 77.5 84.2 2.88 3.14 
2 1 1 2 1 1 3 8 2 1 2 2 2 2 3.74 93.3 95.8 3.49 3.58 
2 1 1 2 1 2 2 2.13 78.1 86.2 1.66 1.84 
2 1 1 2 1 2 2 3.88 80.6 82.6 3.13 3.21 
1 1 1 2 1 1 3 1 2 2 2 2 3.4 93.1 97.6 3.16 3.32 
2 1 1 2 1 1 3 84 1 2 2 1 3 3.06 40.6 54.2 1.24 1.66 
2 1 1 2 1 2 1 1 2.85 89.9 92.2 2.57 2.63 
2 1 1 2 1 1 3 48 1 2 3 1 3 2.69 19.9 20.6 0.54 0.55 
2 1 1 2 1 2 2 2.26 67.8 75.6 1.53 1.71 
1 1 1 1 1 1 3 24 1 1 2 2 1 2 2.58 85.8 92 2.21 2.37 
1 1 1 1 1 1 2 2 2.08 78.2 79.8 1.63 1.66 
1 1 1 1 1 1 25 2 2 1.91 81.5 81.9 1.55 1.56 
1 1 1 1 1 1 2 2 3 2.3 31.9 39 0.73 0.89 
1 1 1 1 1 1 3 12 1 1 2 2 1 2 3.29 81.8 87.9 2.69 2.89 
1 1 1 1 1 1 3 96 1 1 1 3 1 2 1 2 2.74 60.6 71.8 1.66 1.97 
2 1 1 2 1 2 3 36 2 2 2 1 3 3.57 39.8 50.3 1.42 1.8 
1 1 1 1 1 1 3 24 1 2 1 1 1 3.95 87.8 94 3.46 3.71 
1 1 1 2 1 2 2 3.34 82.3 84.4 2.75 2.82 
1 1 1 2 1 1 3 84 1 2 1 2 3.24 84.5 83.9 2.74 2.72 
1 1 2 2 2 1 2 2 2.87 99.3 101.3 2.85 2.91 
1 1 1 2 1 2 2 2.91 84.3 100.2 2.45 2.92 
1 1 1 2 1 2 2 3.51 93.5 96.5 3.28 3.38 
2 1 1 2 1 2 2 3.39 79.4 82.2 2.69 2.79 
1 1 1 1 1 1 120 2 1 1 3 1.7 44.9 58.3 0.76 0.99 
1 1 1 1 1 1 3 120 1 1 2 2 1 1 2 2.88 66.5 75 1.92 2.16 
2 1 1 2 1 2 2 2.56 79.2 85.8 2.02 2.19 
1 1 1 1 1 1 3 48 1 2 2 1 2 3.7 87.6 94 3.27 3.48 
1 1 1 2 1 1 4 24 2 2 2 3.76 78.9 86.5 2.96 3.25 
2 1 1 1 1 2 2 4.2 78.6 83.3 3.3 3.5 
2 1 1 2 1 1 3 6 2 1 2 2 2 2 3.49 76.7 79.8 2.68 2.79 
2 1 1 2 1 2 2 2.94 88 93.8 2.59 2.76 
2 1 1 2 1 1 3 72 1 2 2 1 3 2.39 34.9 37.9 0.84 0.91 
2 1 1 2 1 1 2 2 2 2.45 76.1 83.9 1.87 2.06 
1 1 1 1 1 1 3 24 1 2 1 2 2.32 80.9 84.4 1.88 1.96 
2 2 1 2 1 1 3 120 1 1 2 2 1 2 2.14 78.1 85.2 1.67 1.82 
1 1 1 1 1 1 3 24 2 2 2 2 3.9 75.8 77.2 2.96 3.01 
2 1 1 2 1 1 3 36 1 1 2 2 1 2 2.8 79 84.9 2.22 2.38 
1 1 1 1 1 1 1 72 1 2 2 3.46 92.5 94.3 3.2 3.27 
2 1 1 2 1 2 2 3.26 75.2 76.4 2.46 2.49 
2 1 2 2 1 1 3 4 1 2 1 1 3 3.32 44.8 56.6 1.49 1.88 
2 1 1 2 1 1 3 72 1 1 3 2 2 1 3 3.35 56.8 57 1.9 1.91 
2 1 1 2 1 2 2 3.61 79.9 78.9 2.88 2.85 
2 1 1 2 1 1 3 96 2 2 2 1 3 2.69 46.1 55.7 1.24 1.5 
2 1 1 2 1 1 3 12 2 2 2 2 4 90.8 90.7 3.63 3.63 
2 1 1 2 1 1 3 3 2 2 3 1 3 3.33 38.8 55.4 1.29 1.85 
2 1 2 1 1 3 60 2 2 1 3 3.58 54.4 66.3 1.95 2.37 
2 1 1 2 1 2 2 2.43 79.8 76.4 1.94 1.86 
1 1 1 1 1 2 2 3.78 85.9 86.6 3.25 3.28 
1 1 1 1 1 1 3 30 1 2 1 2.29 71.2 75.2 1.63 1.72 
1 1 1 1 2 1 2 2 3.12 62.1 68.2 1.94 2.13 
2 1 1 2 1 1 3 6 2 2 2 2 3.7 62.6 69.3 2.32 2.56 
1 1 2 2 1 2 2 2.96 81.3 83.2 2.4 2.46 
1 1 1 1 1 1 3 24 1 1 2 1 1 1 2 2.49 73.3 83.6 1.83 2.09 
2 2 1 2 1 1 3 36 1 1 1 2 1 2 1 1 2.57 86.1 82.1 2.21 2.11 
2 1 1 2 1 2 3 12 1 2 1 2 2.7 74.5 87.3 2.02 2.36 
2 1 1 2 1 1 3 8 2 1 2 2 2 2 2.75 89 90.1 2.45 2.48 
1 1 1 1 1 1 3 24 1 2 1 1 3 2.51 56.5 69.9 1.42 1.76 
2 1 1 2 1 2 2 2.31 86.1 84.5 1.99 1.96 
1 1 1 1 1 1 1 36 2 1 2 3.79 82.3 98.6 3.12 3.74 
1 1 1 1 1 1 3 48 1 1 2 2 2 2.13 90.9 94.2 1.93 2 
2 1 2 2 1 1 4 72 1 1 2 2 1 2 3.67 69.2 73.3 2.54 2.69 
1 1 1 1 1 1 3 30 1 2 2 1 3 2.66 21.1 33.1 0.56 0.88 
1 1 1 1 1 1 3 3 1 1 2 2 1 1 2 1.89 70.2 74.9 1.33 1.42 
1 1 1 1 1 1 3 36 1 2 2 1 2 2.3 100.3 99 2.31 2.28 
1 1 1 1 1 1 3 66 1 1 1 2 1 1 1 2 2.65 72 73.3 1.91 1.94 
1 1 1 1 1 1 3 48 1 2 1 2 2.58 89.2 92.2 2.3 2.38 
1 1 1 1 2 1 1 1 3 1 1 2 3.29 71.2 86.7 2.34 2.85 
1 2 1 2 1 2 1 3 3.15 47.1 57.6 1.48 1.81 
2 2 1 2 1 2 2 2.69 91.4 94.9 2.46 2.55 
1 1 1 1 1 1 3 120 1 1 1 2 2 1 1 2 3.23 63 76.3 2.04 2.47 
2 2 2 2 1 1 3 1 1 2 2 2 2 2.81 79.9 80.5 2.24 2.26 
1 1 1 1 1 1 3 3 2 2 2.74 65.8 70.6 1.81 1.94 
2 1 1 2 1 1 3 108 2 2 2 1 2 2.49 64.7 80.4 1.61 2.01 
2 1 1 2 1 1 3 36 1 1 1 3 2 2 1 3 3.52 23.4 30.2 0.83 1.06 
2 2 1 2 1 1 3 120 1 2 2 1 3 1.73 49.8 49.8 0.86 0.86 
2 1 1 2 1 1 3 84 2 1 1 3 1 2 1 3 2.82 52.7 61.2 1.48 1.72 
2 1 1 2 1 2 3 48 1 1 2 2 2 2 3.84 86.6 90.1 3.33 3.46 
2 1 1 2 1 1 2 18 2 2 2 2 2.77 68.6 74.3 1.9 2.06 
2 1 1 2 1 1 3 24 2 2 2 2 3.36 87.1 92.8 2.93 3.12 
2 1 1 2 1 1 3 3 2 2 2 2.16 72 77 1.55 1.66 
1 1 1 1 1 1 3 12 1 1 1 3 1 1 1 3 3.43 63.5 73.1 2.18 2.51 
1 1 1 2 1 1 2 2 3.32 85.8 87.6 2.85 2.91 
1 2 2 2 1 1 3 12 1 1 2 2 2 2 2.37 56.7 60.4 1.34 1.43 
1 1 3 60 2 2 2 1 3 2.44 36.2 38.1 0.89 0.93 
2 2 1 1 1 3 12 1 1 3 1 1 1 3 2.61 44.7 47.1 1.16 1.23 
2 1 2 2 1 1 3 3 2 1 2 2 2 1 1 2.33 109.1 112.9 2.54 2.63 
1 1 1 1 1 1 2 2 2 3.68 81.2 86.5 2.99 3.19 
2 2 1 2 1 1 3 1 2 1 1 1 2.98 93.5 108.3 2.78 3.23 
1 1 1 1 1 1 3 60 1 1 1 3 2 1 1 3 2.68 53.1 63.1 1.42 1.69 
1 1 1 1 1 1 3 24 1 1 1 2 1 1 2 2.41 66.4 69.1 1.6 1.67 
2 1 1 2 1 1 3 36 1 2 2 1 2 3.38 69.6 76.3 2.35 2.58 
1 1 1 1 1 1 1 48 2 2 2 2.34 87.2 94 2.04 2.2 
1 1 1 1 1 1 3 60 1 2 1 2 1.98 83.4 92.1 1.65 1.83 
1 1 1 1 1 1 3 72 1 2 1 2 3.01 85.3 100.2 2.57 3.02 
2 1 1 1 1 2 1 2 3.3 63.2 72.6 2.09 2.4 
1 1 1 1 1 1 4 120 2 2 1 3 2.79 41.7 58.5 1.16 1.63 
1 1 1 1 1 1 2 1 2 2.95 63.4 73.5 1.87 2.17 
1 1 1 2 1 1 3 12 1 1 1 3 1 1 1 2 2.82 61.3 73.8 1.73 2.08 
1 1 1 1 1 1 3 12 1 2 1 1 3 2.81 37.8 46.1 1.06 1.29 
1 1 1 1 1 1 3 3 1 2 2 1 2 2.43 89.5 95.1 2.17 2.31 
1 1 1 1 1 1 3 2 2 2 2 3.01 81.8 85 2.46 2.56 
 1 1 1 1 1 1 3 48 1 1 2 2 1 2 2.23 70.2 75.5 1.57 1.69 
1 1 1 1 1 1 4 72 2 2 1 2 2.81 81.4 88.3 2.29 2.48 
1 1 1 2 1 1 3 96 2 2 2 1 3 3.15 41.2 58 1.3 1.83 
1 1 1 1 1 1 3 24 2 1 2 1 2 2 3.83 65.6 73 2.51 2.8 
1 1 1 1 1 3 12 1 1 2 2 1 2 2.4 58.3 61.7 1.4 1.48 
1 1 1 2 1 1 2 2 2 3.69 71 78.7 2.62 2.9 
1 1 1 2 1 1 3 24 1 2 1 2 3.61 66.2 82.3 2.39 2.97 
2 1 1 2 1 2 2 3.31 92.5 99.6 3.06 3.29 
2 2 1 2 1 1 3 3 1 1 1 3 1 1 2 2.56 86.6 84.6 2.22 2.17 
2 1 1 2 1 1 3 7 2 2 2 2 2.33 53.2 70.7 1.24 1.65 
1 1 1 2 1 1 3 36 1 1 1 3 1 1 1 3 2.9 26.9 36.1 0.78 1.05 
1 1 1 1 1 1 3 300 2 1 1 3 2 1 1 3 2.15 25.2 24.2 0.54 0.52 
2 1 1 1 1 1 3 120 2 1 2 2 1 2 2.26 95.8 91.9 2.16 2.07 
2 1 1 2 1 1 3 36 1 1 1 3 2 1 1 3 1.82 53.3 63.7 0.97 1.16 
2 1 1 2 1 2 2 2.25 83.1 87.1 1.87 1.96 
2 1 1 2 1 1 2 12 1 2 1 2 3.32 74.7 77.6 2.48 2.58 
2 1 1 2 1 1 3 180 1 1 2 2 2 1 2 2.77 63.2 71.6 1.75 1.98 
1 1 1 1 1 1 3 96 1 1 1 3 2 1 2 2.99 79.4 74.6 2.37 2.23 
1 1 1 1 1 1 3 3 1 1 2 2 1 2 2.2 73.1 78.7 1.61 1.73 
1 1 1 1 2 1 3 2 1 2 3 2 2.83 97.8 101.1 2.76 2.86 
1 1 1 1 1 2 2 2.1 55.6 56 1.17 1.18 
1 1 1 2 1 1 3 6 1 2 2 1 2 2.23 58.8 61.6 1.31 1.37 
1 1 1 2 1 1 1 240 2 2 1 3 2.85 34.6 36 0.98 1.02 
1 1 1 1 1 1 3 36 1 2 2 2.42 82.7 83 2 2.01 
1 1 1 2 2 1 2 2 2.43 89.4 92.9 2.17 2.26 
1 1 1 2 2 1 2 2 3.72 76.2 80.8 2.83 3 
1 1 1 1 1 1 3 12 1 2 2 1 3 2.9 58.3 64.6 1.69 1.88 
1 1 1 1 1 1 192 2 2 2 1 3 3.74 57.2 61.7 2.14 2.31 
1 1 1 1 1 3 96 1 2 1 1 3 2 54.3 64.4 1.09 1.29 
2 2 2 1 1 1 3 18 1 1 2 2 1 2 2.47 65.1 67.2 1.61 1.66 
1 1 2 1 1 1 3 180 2 2 2 1 3 2.51 37.2 68.8 0.94 1.73 
1 1 1 1 1 1 3 60 2 1 1 3 2.55 35.3 39.8 0.9 1.01 
1 1 1 2 1 1 3 180 2 2 2 1 3 3.26 47.2 47.8 1.54 1.56 
1 1 1 2 1 1 3 120 1 1 2 2 1 2 2.64 71.1 80.3 1.88 2.12 
1 1 1 2 1 1 3 12 1 1 2 2 1 2 4.18 86.5 89.1 3.61 3.72 
1 1 1 2 1 2 2 2.51 88.7 91.3 2.23 2.29 
1 1 1 2 1 1 3 108 1 1 2 2 1 2 2.72 74.7 86.2 2.03 2.34 
1 1 1 1 1 2 2 2 2.11 76.4 78.2 1.61 1.65 
2 2 1 2 1 2 2 3.42 98.5 102 3.37 3.48 
2 2 1 1 1 1 3 24 2 1 1 2 1 2 2 3.77 87.6 90.5 3.3 3.41 
1 1 1 2 1 1 3 120 1 2 1 1 3 2.45 22.2 37.9 0.54 0.93 
1 1 1 2 1 1 3 12 1 1 2 2 1 2 2.1 62.9 66.4 1.32 1.4 
1 1 1 1 1 1 2 1 3 2.61 28.4 38.1 0.74 1 
1 1 1 1 1 1 2 60 2 2 2 2 3.45 97.6 100.2 3.37 3.46 
1 1 2 2 1 2 2 36 1 1 2 2 1 2 2.97 77.4 87.1 2.3 2.59 
1 1 1 2 1 1 3 6 1 2 1 1 2 3.79 65.5 76.5 2.49 2.9 
2 1 1 2 1 1 3 12 2 2 2 2 2.8 92.6 95.9 2.6 2.69 
2 1 1 2 1 1 3 36 1 1 1 3 2 2 1 3 2.92 23.5 34.2 0.68 1 
2 1 1 2 1 1 3 2 2 2 1 3 1.88 44.7 53 0.84 1 
2 1 2 2 1 2 3 48 1 1 1 2 2 2 1 2 2.26 61.3 70.5 1.38 1.59 
2 1 1 1 1 1 3 180 1 2 1 2 1.91 87.8 85.2 1.68 1.63 
2 1 1 2 1 1 2 24 2 2 2 2 2.57 105.3 103.6 2.7 2.66 
1 1 1 1 1 1 3 36 1 2 1 2 2.48 77.2 77.1 1.92 1.91 
1 1 1 1 1 1 3 6 1 1 2 2 1 2 2.72 72.2 74.6 1.96 2.03 
1 1 1 2 1 1 3 36 1 1 2 2 1 2 2.72 94.6 99.2 2.57 2.7 
1 1 1 1 1 1 2 36 1 1 2 2 1 2 4 101.8 104.9 4.08 4.2 
1 1 1 2 1 1 3 180 1 2 1 1 3 2.41 50.6 59.7 1.22 1.44 
2 1 1 1 1 1 3 3 1 1 1 3 1 1 1 2 3.49 62.2 71.8 2.17 2.51 
2 1 1 2 1 1 3 180 1 1 1 2 1 1 3 2.71 47.7 49.7 1.29 1.35 
1 1 1 2 1 1 3 60 1 1 1 3 2 1 1 3 1.92 42.2 51.7 0.81 0.99 
1 1 1 2 1 1 3 60 2 1 2 2 1 2 3.24 87.2 90.4 2.82 2.92 
1 1 1 2 1 1 1 2 2 2 1 2 2 3.4 81 87.7 2.75 2.98 
1 1 1 1 1 1 3 2 2 3 2 3.64 89.4 89.7 3.25 3.27 
1 1 1 1 1 1 3 48 1 2 2 1 2 3.33 53.5 52.7 1.78 1.76 
1 1 1 2 1 2 2 3.77 102.1 102.4 3.85 3.86 
1 1 1 1 1 1 3 48 1 1 1 3 2 2 1 1.69 26.6 26.6 0.45 0.45 
2 1 1 2 1 1 3 36 1 2 2 2 1 2 2.34 82.6 86.7 1.93 2.03 
2 1 1 2 2 2 2 2 1 3 1.35 48.4 66.2 0.65 0.89 
1 1 1 2 1 1 3 24 1 1 1 2 2 1 2 2.32 78.6 78.8 1.82 1.83 
2 1 1 2 1 1 3 120 1 2 1 2 2.42 57.6 69.5 1.39 1.68 
2 1 1 2 1 1 3 36 1 1 2 2 1 1 3.42 72.7 76 2.48 2.6 
2 1 1 2 1 1 3 48 1 2 2 2 2.5 91.6 87.2 2.29 2.18 
2 1 1 2 1 1 3 144 1 2 1 2 2.62 92.2 95.8 2.41 2.5 
2 1 1 2 1 1 3 60 1 1 2 2 1 2 2.64 85.2 88.1 2.25 2.33 
2 1 1 2 1 2 2 3.58 76.2 78.2 2.73 2.8 
2 1 1 2 1 2 2 2.6 68.4 70.9 1.78 1.84 
2 1 1 2 1 1 3 12 2 2 3 1 3 2.59 24.5 28.8 0.63 0.74 
1 1 1 1 1 1 3 156 2 1 1 3 1 2 1 2 2.87 68.4 76.8 1.97 2.21 
2 1 1 2 1 2 2 2.68 69.4 70.9 1.86 1.9 
2 1 1 2 1 1 3 12 1 2 3 1 3 2.95 14.3 16.5 0.42 0.49 
2 1 1 1 1 1 3 24 1 1 1 2 1 2 1 3 3.14 53.5 68 1.68 2.13 
1 1 1 2 1 2 2 3.23 90 93 2.91 3.01 
1 1 1 1 1 1 3 24 1 2 1 1 2 2.2 61.3 76.7 1.35 1.68 
1 1 1 2 1 1 1 120 2 2 1 2 3.12 69.3 93.3 2.16 2.91 
1 1 1 2 1 1 3 6 1 1 1 3 1 1 1 3 3.06 49.5 58.6 1.52 1.79 
2 1 1 2 1 1 3 36 1 1 1 3 1 1 1 3 2.23 45 52.7 1 1.18 
2 1 1 2 1 1 3 3 1 2 3 1 3 3.73 53.4 67.5 1.99 2.52 
2 1 1 2 2 2 3 36 1 2 1 2 2 3.99 80.4 91.9 3.21 3.67 
1 1 1 1 1 1 3 12 2 2 2 2 3.45 78.7 94.6 2.71 3.26 
1 1 1 2 1 1 3 18 2 2 2 2 3.76 100.4 106 3.78 3.99 
1 1 1 1 1 2 2 2 2.16 74.6 78.4 1.61 1.69 
2 1 1 2 2 1 2 2 2.64 54.3 62.8 1.43 1.66 
1 1 1 2 1 2 2 3.44 90.1 93 3.1 3.2 
2 1 2 2 1 1 3 2 2 2 1 2 2.51 66.8 76.5 1.67 1.92 
1 1 1 2 2 1 2 1 1 3 2.47 26.2 43 0.65 1.06 
1 1 1 2 1 1 1 3 1 1 2 3.38 86.1 91.2 2.91 3.08 
1 1 1 1 1 1 3 24 1 2 2 1 2 3.37 70.7 81.6 2.38 2.75 
1 1 2 2 1 1 3 6 2 1 2 2 2 2 1.73 77.5 76.9 1.34 1.33 
1 2 2 2 1 1 2 2 2 3.37 96 98.8 3.24 3.33 
1 1 1 1 1 1 3 24 1 2 1 2 2 3.23 44 46.3 1.42 1.5 
1 1 1 1 1 1 3 120 2 2 2 1 3 3.23 16.5 23.8 0.53 0.77 
1 1 1 1 1 1 3 6 1 1 2 1 1 2 2.46 68.3 73.4 1.68 1.81 
1 1 1 1 1 1 3 96 1 2 1 2 2.8 86.8 88.2 2.44 2.47 
1 1 1 1 1 1 3 12 2 2 2 1 3 3.91 48.3 55.5 1.89 2.17 
1 1 1 1 1 1 3 36 1 1 2 2 1 1 2 3.39 78.9 83.3 2.68 2.83 
1 1 1 2 1 2 2 2.55 78.6 85.4 2 2.17 
 1 1 1 2 1 1 1 24 2 2 2 2 3.23 106.5 101.3 3.44 3.27 
1 1 1 1 1 1 1 24 2 2 2 3.04 110.4 111.2 3.35 3.38 
1 1 1 1 1 1 3 312 2 2 2 1 2 2.45 63 63.2 1.55 1.55 
1 1 1 2 1 1 2 2 2 2.38 72.6 76.8 1.73 1.83 
2 1 1 2 1 1 3 36 1 1 1 2 2 1 2 3.43 75.4 77.8 2.59 2.67 
1 1 1 2 1 1 3 24 1 2 1 2 2.45 73 74.8 1.79 1.83 
1 1 1 2 1 2 2 4.01 85.9 82.2 3.45 3.3 
1 1 1 1 1 1 1 1 2 2 1 2 4.12 74.3 88.6 3.07 3.65 
1 1 1 2 1 1 3 72 1 1 1 3 2 1 1 3 1.86 44.6 58.2 0.83 1.08 
2 1 1 2 1 1 3 24 1 1 2 2 1 2 3.04 81 82.1 2.46 2.5 
1 1 1 2 1 1 3 12 1 2 2 1 2 2.96 91.4 92.5 2.7 2.74 
1 1 1 2 1 2 2 2.59 90.9 90 2.35 2.33 
1 1 1 1 1 1 3 1 1 1 3 2 2 1 3 4.08 34.5 35 1.41 1.43 
1 1 1 1 1 2 2 3.28 77.7 80.8 2.55 2.65 
1 1 1 1 1 2 2 2.86 86.9 89.6 2.49 2.56 
1 1 1 2 1 1 3 8 1 1 1 3 2 1 1 3 3.52 51 60 1.8 2.12 
2 1 1 2 1 2 2 2.67 71.7 75.7 1.92 2.02 
1 1 1 1 1 4 216 2 1 3 2.44 58.9 77.1 1.44 1.89 
2 2 1 2 1 1 2 48 1 1 2 2 1 1 2 3.28 75.8 85 2.48 2.79 
1 1 1 2 1 1 3 60 1 2 2 2 2.49 66.2 86.9 1.65 2.16 
2 1 1 2 1 1 3 84 2 2 1 1 2 3.09 62.7 80.1 1.93 2.47 
2 1 1 2 1 1 3 180 1 2 2 1 3 2.29 24.6 21.3 0.56 0.49 
2 1 1 2 1 1 3 6 1 2 1 2 2.54 59.1 63.6 1.5 1.62 
2 1 1 2 1 1 3 72 2 1 1 3 2 2 1 2 2.16 62.1 68.5 1.34 1.48 
2 1 1 2 1 3 36 1 1 1 3 2 1 1 3 2.35 45.2 44.7 1.06 1.05 
2 1 1 2 1 1 3 72 1 2 3 1 3 2.58 35.3 46.9 0.91 1.21 
2 1 1 2 1 1 3 6 1 1 2 2 1 2 3.2 70.2 75.3 2.25 2.41 
2 1 1 2 1 1 2 72 2 2 2 2 2.51 79 84.8 1.98 2.12 
2 1 1 2 1 1 3 96 2 1 2 2 2 2 2.35 87.4 104 2.05 2.44 
1 1 2 1 1 1 4 12 2 3 1 2 3.01 64 86.3 1.92 2.6 
2 1 1 2 1 1 3 60 1 1 2 2 1 1 1 2.72 90.6 94.6 2.46 2.57 
1 2 1 1 1 2 3 36 1 1 1 3 1 1 1 2 2.54 78.2 81 1.99 2.06 
1 1 1 1 3 6 1 1 2 2 1 2 2.06 98.2 103.7 2.02 2.14 
2 1 1 2 2 2 2 2 3.32 98.3 105.4 3.27 3.5 
2 1 1 2 1 1 3 36 2 1 1 3 2 2 1 3 2.52 57.6 62.5 1.45 1.58 
1 1 1 2 2 2 3 12 1 2 3 2 2.67 50.8 58.1 1.36 1.55 
1 1 1 1 1 1 3 264 2 1 1 3 2.86 37.5 60.7 1.07 1.74 
1 1 1 1 2 2 3 4 2 1 1 1 1.97 80.9 86.9 1.59 1.71 
1 1 1 1 2 1 3 7 2 3 2 3.61 79.4 83.9 2.86 3.03 
1 1 1 2 1 1 3 120 1 2 2 1 1 1.95 82 83.1 1.6 1.62 
2 1 1 1 1 1 1 2 2 2 3.04 65.7 79.6 2 2.42 
1 1 1 1 1 1 3 3 1 2 1 1 3 3.24 51.2 59.6 1.66 1.93 
1 1 1 1 1 1 3 12 1 1 1 2 1 1 1 2 2.68 65.9 88.5 1.76 2.37 
2 2 1 2 1 1 3 144 2 1 2 2 2 3.2 65.7 71.2 2.1 2.28 
1 1 1 1 1 1 3 2 1 2 2.13 72.7 79.6 1.55 1.69 
1 1 1 1 1 3 12 1 1 2 2 2 2 3.15 87.9 90.8 2.77 2.86 
2 1 1 2 1 1 3 24 2 1 2 2 2 2 4.04 90.2 96.9 3.64 3.92 
1 1 1 2 1 1 3 96 1 1 2 2 1 1 2 2.11 62.3 69.5 1.31 1.46 
1 1 1 2 1 1 1 120 2 2 2 1 3 3.02 26.7 31.9 0.81 0.96 
1 1 1 2 1 1 3 216 1 1 1 3 2 1 1 3 2.85 56.4 63.8 1.61 1.82 
1 1 1 1 1 2 1 3 4.18 51.9 67.8 2.17 2.83 
1 1 1 1 1 1 3 180 1 1 2 2 1 1 1 1.91 84.4 88.4 1.61 1.69 
2 1 2 2 1 1 3 60 1 1 2 2 1 2 2.38 85.8 82.3 2.04 1.96 
1 1 1 1 2 1 2 2 3.22 100.2 98.4 3.23 3.17 
1 1 1 1 2 1 1 2 2 1 3 2.2 58.8 66.1 1.29 1.46 
1 1 1 2 1 1 3 48 1 1 1 2 2 1 1 3 4.06 54 64 2.19 2.6 
2 2 2 2 1 2 2 4.04 90.6 97.7 3.66 3.95 
1 1 1 1 1 1 3 216 1 1 2 2 1 2 2.52 89.1 89.7 2.25 2.26 
2 2 1 2 1 2 2 2.63 107.9 112.8 2.84 2.96 
1 1 1 2 1 1 3 6 1 1 2 1 2 3.59 78.1 81.3 2.8 2.92 
1 1 1 2 1 1 3 84 1 2 1 3 2.33 46.4 69.8 1.08 1.63 
2 1 2 1 1 1 3 6 2 1 2 2 2 2 3.53 87.9 94 3.1 3.31 
2 1 2 2 1 2 2 3.66 85.7 87.2 3.13 3.19 
1 1 1 1 1 1 3 48 1 1 1 3 1 1 1 2 4.3 66.3 76.6 2.85 3.29 
1 1 1 1 1 1 3 42 1 1 2 2 1 2 2.73 87 93.8 2.38 2.56 
1 1 1 1 1 1 2 2 2.43 72.3 73.7 1.76 1.79 
2 2 1 1 1 1 3 6 1 1 1 3 2 1 1 3 2.31 53.2 62.3 1.23 1.44 
2 1 1 2 2 1 3 3 1 1 1 2 2 3 1 2 2.4 66.8 68.3 1.61 1.64 
2 1 1 2 1 2 3 6 2 1 2 2 3 2 4.07 84.2 87.8 3.43 3.57 
2 2 1 2 1 2 1 2 2.48 69.9 65.3 1.73 1.62 
2 1 2 2 1 2 2 4.16 75.1 82.9 3.12 3.45 
2 1 1 2 1 1 3 3 1 1 1 3 1 1 2 2.4 56.8 67.4 1.42 1.68 
2 1 1 2 1 2 2 3.3 75.1 75.5 2.47 2.49 
2 2 1 2 1 1 3 12 1 1 1 1 2 1 1 2 3.94 76.7 89.4 3.03 3.53 
2 1 2 2 1 2 2 3.92 85.4 86.6 3.35 3.39 
2 1 1 2 1 1 4 96 2 2 1 2 2.78 79.2 89.7 2.2 2.49 
2 1 1 2 1 2 2 2.4 75.9 84.4 1.82 2.03 
1 1 1 2 1 1 3 12 2 2 2 2 2.37 83.1 83 1.99 1.98 
2 1 1 2 1 2 1 3 2.78 55.2 65.8 1.54 1.83 
2 1 1 2 1 2 2 2.2 80.9 79.8 1.78 1.75 
2 1 1 2 1 1 3 36 2 2 2 1 2 2.46 52 67.9 1.28 1.67 
2 1 1 2 1 2 1 3 2.32 35.2 42.4 0.82 0.98 
2 1 1 2 1 1 3 48 1 1 2 2 1 2 2.78 58.3 60.5 1.62 1.68 
2 1 1 2 1 2 1 1 2.47 86.9 89.9 2.15 2.22 
2 1 1 2 1 1 3 2 2 2 3 1 3 2.38 55.3 83.2 1.32 1.98 
2 1 1 2 1 1 3 9 2 1 2 2 1 2 2.39 72.8 75.8 1.74 1.81 
2 1 1 2 1 1 3 12 1 1 2 2 2 1 1 2.56 83.5 85.6 2.13 2.19 
2 1 1 2 1 2 1 3 2.15 53.9 78.8 1.16 1.7 
2 1 1 2 1 1 3 12 1 1 1 3 2 2 1 3 2 59.7 60.3 1.19 1.2 
1 1 1 1 1 1 2 2 3.19 56.6 56.2 1.81 1.79 
2 1 1 2 1 1 3 36 2 1 1 2 2 3 1 2 1.73 62.5 63 1.08 1.09 
2 1 1 2 1 1 3 36 1 2 1 2 1.87 67.4 73.4 1.26 1.37 
2 1 1 2 1 1 3 12 1 1 2 2 1 1 2 1.74 73.3 79.9 1.28 1.39 
2 1 1 2 1 1 3 48 2 2 2 2 2.52 87.5 85.1 2.21 2.15 
2 1 2 2 1 1 2 2 2 2.41 80.6 79.3 1.94 1.91 
2 1 1 2 1 1 3 36 2 2 2 2 2.38 73.2 76.7 1.74 1.82 
1 1 1 1 1 1 4 24 2 2 2 2.64 88.8 94.3 2.34 2.49 
1 1 1 1 1 1 3 96 1 1 1 3 2 1 1 3 2.86 36.7 44 1.05 1.26 
1 1 1 1 1 1 3 180 2 1 1 3 2.8 42.9 55.5 1.2 1.55 
1 1 2 1 2 1 2 2 3.31 66.8 79.7 2.21 2.64 
2 1 1 2 1 1 3 6 1 1 2 2 1 2 4.11 113.9 115.9 4.68 4.76 
1 1 1 1 1 1 3 60 1 1 1 1 2 1 1 2 4.07 69.4 82.8 2.83 3.37 
1 1 1 1 1 1 3 120 1 1 1 3 1 1 1 3 2.47 38.7 46 0.96 1.14 
1 1 1 1 1 1 3 60 1 1 3 2 1 1 3 1.92 42.2 51.7 0.81 0.99 
1 1 1 1 1 1 3 12 1 1 1 2 1 1 2 3.21 92.4 96.9 2.97 3.11 
1 1 1 1 1 1 3 144 1 2 2 2 2.6 79.3 79.7 2.06 2.07 
 1 2 1 1 1 1 3 24 2 2 2 1 3 2.92 25.1 37.9 0.73 1.11 
2 2 2 2 1 2 1 2 2.91 72.5 75.1 2.11 2.19 
1 1 1 1 1 1 3 36 1 1 2 2 1 2 2.5 87.4 93.2 2.18 2.33 
2 1 1 1 1 1 3 120 2 2 1 1 3 2.33 56.6 65.6 1.32 1.53 
1 1 1 1 1 1 3 120 1 2 1 1 3 1.5 32.1 41.1 0.48 0.62 
1 1 1 2 1 1 3 120 1 1 1 3 1 1 1 3 2.77 24.2 48.8 0.67 1.35 
1 1 1 1 1 1 3 36 1 1 2 2 1 2 2.5 78.5 79.9 1.96 2 
1 1 1 2 1 1 3 48 1 1 2 2 1 2 3.79 70.6 73.1 2.67 2.77 
2 1 1 2 1 1 3 36 1 1 1 3 2 1 1 3 3.54 45.5 46.5 1.61 1.65 
2 1 2 2 2 1 2 2.59 92 100.6 2.38 2.61 
1 1 1 1 1 2 1 2 3.51 60 67.2 2.11 2.36 
2 1 1 1 1 1 3 432 2 1 1 3 2 1 1 3 1.9 23.2 39.8 0.44 0.76 
2 1 1 2 1 2 3 12 1 1 2 2 1 2 2.69 79.7 78.3 2.14 2.11 
1 1 1 1 1 1 3 72 1 2 1 1 3 1.44 31.6 37 0.45 0.53 
1 1 1 2 1 1 3 72 1 2 1 2 3.7 58.7 65.2 2.17 2.41 
1 1 1 1 1 1 3 3 2 2 2 2 3 95.8 96.6 2.88 2.9 
2 1 1 2 1 1 3 48 2 2 2 2 3.35 64.3 75.7 2.16 2.54 
2 2 2 2 1 1 3 120 1 1 1 3 1 1 1 2 2.15 70.5 76.7 1.51 1.65 
2 1 1 2 1 1 3 144 2 1 1 3 1 3 1 3 2 41.4 61.1 0.83 1.22 
2 1 1 2 1 1 3 48 1 1 1 2 2 1 1 3 2.09 48.9 62.5 1.02 1.3 
postpr
e 

















14.2 370 0.25 0.37 145.6 0.21 0.26 123.7 0.04 0.11 275 0.25 145.6 117.6 -19.2 2 2013 
30.6 280 0.3 0.44 147.3 0.26 0.25 94.4 0.04 0.19 475 0.3 147.3 110 -25.3 1 2012 4 
16.6 100 0.28 0.79 288.3 0.23 0.34 142.7 0.05 0.45 900 0.28 288.3 252.1 -12.6 2 2011 
9.9 160 0.36 0.68 187.6 0.3 0.31 101.9 0.06 0.37 616.66 0.36 187.6 148.8 -20.7 
10.2 220 0.27 0.6 223.9 0.23 0.42 183.4 0.04 0.18 450 0.27 223.9 149.4 -33.3 2 2013 
4 120 0.34 0.45 133.4 0.28 0.35 127.1 0.06 0.1 166.66 0.34 133.4 109.6 -17.8 19 19 
27.3 730 0.25 0.5 201.4 0.21 0.34 163.2 0.4 0.16 400 0.25 201.4 128.4 -36.2 4 2009 
23.3 120 0.38 0.96 252 0.32 0.47 145.8 0.06 0.49 816.66 0.38 252 167.5 -33.5 22 1997 
4.8 70 0.31 0.3 94.4 0.27 0.19 70.9 0.04 0.11 275 0.31 94.4 165.6 75.5 5 2008 4 
30.5 380 0.3 0.86 285.8 0.26 0.38 145.4 0.4 0.48 1200 0.3 285.8 171.7 -39.9 2 2012 
1.6 50 0.33 0.49 147.2 0.27 0.28 101.5 0.06 0.21 350 0.33 147.2 111.8 -24.1 3 2013 
4.7 110 0.3 0.27 91.9 0.26 0.25 96.3 0.04 0.02 50 0.3 91.9 86.3 -6.1 4 2012 
4.4 90 0.33 0.43 128.9 0.27 0.29 106.4 0.06 0.14 233.33 0.33 128.9 87.2 -32.3 4 2010 
29.9 210 0.39 0.92 235.9 0.33 0.41 125.5 0.06 0.51 850 0.39 235.9 227.8 -3.4 20 1993 
6.6 150 0.36 0.49 136.2 0.3 0.27 91.5 0.06 0.22 366.66 0.36 136.2 112.5 -17.4 20 2004 
-4 90 0.28 0.52 189.6 0.24 0.43 183.9 0.04 0.09 225 0.28 189.6 159.7 -15.8 4 2011 
1.8 50 0.26 0.43 163.1 0.22 0.38 170.9 0.04 0.05 125 0.26 163.1 137.6 -15.6 1 2013 
8.4 150 0.35 0.83 236.2 0.29 0.58 197 0.06 0.25 416.66 0.35 236.2 246.9 4.5 3 2010 
21.3 370 0.35 0.94 267 0.29 0.63 217.7 0.06 0.31 516.66 0.35 267 118.8 -55.5 5 2010 
77.6 510 0.4 0.76 190.4 0.34 0.4 117.3 0.06 0.36 600 0.4 190.4 164.7 -13.5 30 1984 
5.2 120 0.37 0.4 106.3 0.31 0.39 124.2 0.06 0.01 16.66 0.37 106.3 85.4 -19.7 3 2013 
10.1 240 0.3 0.35 119.5 0.26 0.25 97.5 0.04 0.1 250 0.3 119.5 74.9 -37.3 1 2012 
0.3 10 0.39 0.8 203.8 0.33 0.62 187.8 0.06 0.18 300 0.39 203.8 200.4 -1.6 40 1993 
1.3 40 0.27 0.39 148.9 0.23 0.38 167.9 0.04 0.01 250 0.27 148.9 130.2 -12.6 5 2009 
4.4 120 0.27 0.3 114.6 0.23 0.24 108.6 0.04 0.06 150 0.27 114.6 95.3 -16.8 2 2013 
17.1 440 0.33 0.63 192 0.27 0.43 161 0.06 0.2 333.33 0.33 192 104.5 -45.6 1 2012 
11.6 80 0.4 0.46 116.4 0.34 0.33 97 0.06 0.13 216.66 0.4 116.4 191.4 64.4 45 1969 
-1.2 10 0.37 0.75 201.7 0.31 0.41 130.4 0.06 0.34 566.66 0.37 201.7 184.4 -8.6 3 2011 
16.9 250 0.37 0.64 172.1 0.31 0.44 142.4 0.06 0.2 333.33 0.37 172.1 110 -36.1 5 2008 
0.5 10 0.29 0.75 259.9 0.25 0.54 219.6 0.04 0.21 525 0.29 259.9 221.2 -14.9 20 2013 
2 40 0.36 0.54 153 0.3 0.44 149 0.06 0.1 166.66 0.36 153 137.5 -10.2 10 2012 
6.6 180 0.26 0.32 122.1 0.22 0.26 117.4 0.04 0.06 150 0.26 122.1 121.2 -0.8 2 2013 4 
2.8 70 0.32 0.39 120.6 0.26 0.33 126.2 0.06 0.06 100 0.32 120.6 112 -7.1 5 2008 
5.4 120 0.34 0.87 256.2 0.28 0.61 219 0.06 0.26 433.33 0.34 256.2 140.6 -45.1 5 2013 
4 80 0.26 0.59 228.5 0.22 0.39 180.8 0.04 0.2 500 0.26 228.5 201.6 -11.8 6 2008 
10.2 120 0.36 0.81 222.9 0.3 0.39 128.9 0.06 0.42 700 0.36 222.9 218.8 -1.8 28 1986 4 
24.9 360 0.26 0.45 172.6 0.22 0.23 102 0.04 0.22 550 0.26 172.6 140.4 -18.6 11 2013 4 
7.3 180 0.27 0.3 112.4 0.23 0.25 110.7 0.04 0.05 125 0.27 112.4 88.7 -21.1 19 2002 
5.3 180 0.25 0.3 120.3 0.21 0.27 127.2 0.04 0.03 75 0.25 120.3 96.1 -20.1 6 2010 4 
5.9 130 0.36 0.68 191.9 0.3 0.49 166.2 0.06 0.19 316.66 0.36 191.9 125.5 -34.6 4 2012 
13.7 290 0.36 0.35 97.8 0.3 0.3 102 0.06 0.06 100 0.36 97.8 91.4 -6.6 6 2013 4 
22.1 500 0.34 0.71 207.4 0.28 0.56 197.4 0.06 0.15 250 0.34 207.4 171.1 -17.5 3 2011 
5.4 70 0.35 0.55 155.5 0.29 0.35 122.1 0.06 0.2 333.33 0.35 155.5 126.4 -18.7 22 1994 2 
3.4 10 0.36 0.87 241.8 0.3 0.52 173.8 0.06 0.35 583.33 0.36 241.8 137.6 -43.1 10 2011 
21.8 260 0.29 0.77 266.1 0.25 0.38 153.8 0.04 0.39 975 0.29 266.1 154 -42.1 2 2011 
14.8 300 0.28 0.36 131.2 0.24 0.26 109 0.04 0.1 250 0.28 131.2 168 28 10 2007 
12.5 230 0.37 0.39 104.7 0.31 0.31 98.5 0.06 0.08 133.33 0.37 104.7 109.6 4.6 15 2011 
26.3 320 0.31 0.94 300.5 0.27 0.46 167.9 0.04 0.48 1200 0.31 300.5 141.3 -53 10 2010 
6.2 120 0.36 0.59 165.9 0.3 0.33 112 0.06 0.26 433.33 0.36 160.9 123 -25.8 10 2005 
13.5 340 0.28 0.44 157.8 0.24 0.36 153 0.04 0.08 200 0.28 157.8 121.9 -22.8 10 2009 
7.2 220 0.27 0.4 150.7 0.23 0.31 138.4 0.04 0.09 225 0.27 150.7 90.3 -36.7 5 2008 
4.5 120 0.26 0.36 137.6 0.22 0.29 132.6 0.04 0.07 175 0.26 137.6 140.2 1.9 16 2011 
10.8 370 0.26 0.3 113 0.22 0.24 109.9 0.04 0.06 150 0.26 113 122.9 8.8 6 2007 
-1 30 0.26 0.54 205.2 0.22 0.43 194.2 0.04 0.11 275 0.26 205.2 205.7 0.2 10 2003 
24.8 540 0.26 1.07 416.4 0.22 0.37 170 0.04 0.7 1750 0.26 416.4 210.9 -49.3 4 2010 
4.7 40 0.31 0.39 129.2 0.27 0.22 84.1 0.04 0.17 425 0.31 129.2 160.3 24.1 30 1983 
10.1 190 0.39 0.57 145.9 0.33 0.36 111.2 0.06 0.21 350 0.39 145.9 131.5 -9.9 30 2012 
-3 80 0.31 0.24 77.5 0.27 0.18 66.7 0.04 0.06 150 0.31 77.5 96.7 24.8 6 2013 4 
12.5 190 0.35 0.82 234.3 0.29 0.58 200.9 0.06 0.24 400 0.35 234.3 126.4 -46.1 23 2012 
2.6 50 0.28 0.34 121 0.24 0.25 103 0.04 0.09 225 0.28 121.8 2 2013 
6.4 150 0.34 0.48 139.1 0.28 0.4 141.8 0.06 0.08 133.33 0.34 139.1 109.6 -21.2 8 2012 
15.7 170 0.39 1.4 355.6 0.33 0.65 194.4 0.06 0.75 1250 0.39 355.6 328.1 -7.7 20 2013 3 
58.3 1090 0.26 0.5 191 0.22 0.32 145.6 0.04 0.18 450 0.26 191 139.7 -26.9 1 2013 
1.8 30 0.38 0.6 158.4 0.32 0.51 160.5 0.06 0.09 150 0.38 158.4 186.7 17.8 4 2009 
7.6 170 0.33 0.56 169.3 0.27 0.5 184.7 0.06 0.06 100 0.33 169.3 141.4 -16.5 1 6 2012 2 
22.1 300 0.35 0.61 176.9 0.29 0.43 149.1 0.06 0.18 300 0.35 176.9 131.6 -25.6 15 1999 3 
5 160 0.26 0.39 149.7 0.22 0.36 160.8 0.04 0.03 75 0.26 149.7 125.3 -16.3 4 2009 1 
1.6 40 0.28 0.44 157.9 0.24 0.24 99.4 0.04 0.2 500 0.28 157.9 105 -33.5 15 2003 
55.2 670 0.29 0.82 284.2 0.25 0.45 182.6 0.04 0.37 725 0.29 284.2 190.5 -33 20 2007 1 
14 240 0.28 0.49 174.3 0.24 0.24 96.9 0.04 0.25 625 0.28 174.3 117 -32.9 5 2011 
21.2 620 0.27 0.29 110.8 0.23 0.24 107.9 0.04 0.05 125 0.27 110.8 88.7 -20 3 2013 1 
10.1 290 0.26 0.39 151.6 0.22 0.3 140.3 0.04 0.09 225 0.26 151.6 116.6 -23 2 2011 
33 360 0.35 0.94 265.5 0.29 0.39 134.5 0.06 0.55 916.66 0.35 265.5 188 -29.2 18 2012 2 
67 450 0.27 1.05 387.5 0.23 0.54 231.1 0.04 0.51 1275 0.27 387.5 314.4 -18.9 23 2008 
52.4 280 0.31 0.6 196.2 0.27 0.3 114 0.04 0.3 750 0.31 196.2 200.7 2.3 50 12 4 
87.7 820 0.3 0.67 220.5 0.26 0.39 147.9 0.04 0.28 700 0.3 220.5 132.6 -39.9 13 2002 
57.9 490 0.29 0.61 207.2 0.25 0.36 142.4 0.04 0.25 625 0.29 207.2 229.6 10.8 23 20 
35.9 410 0.29 1.28 447.7 0.25 0.48 194.2 0.04 0.8 2000 0.29 447.7 313.6 -29.9 12 2008 
9.9 200 0.35 0.27 76.1 0.29 0.23 80.7 0.06 0.04 66.6 0.35 76.1 102 33.9 19 2008 
1.4 30 0.27 0.45 163.3 0.23 0.29 125.2 0.04 0.16 400 0.27 163.3 133 -18.5 14 2013 
9.9 210 0.34 0.45 131.9 0.28 0.38 135.7 0.06 0.07 116.66 0.34 131.9 113.8 -13.7 10 2003 
25.2 250 0.3 0.83 271.8 0.26 0.36 137.4 0.04 0.47 1175 0.3 271.8 164.2 -39.6 10 2007 
5.6 150 0.33 0.46 139.5 0.27 0.31 114.3 0.06 0.15 250 0.33 139.5 112.3 -19.5 10 2003 
6.3 140 0.33 0.33 99.1 0.27 0.23 83.3 0.06 0.09 150 0.33 99.1 94 -5.2 20 2011 
 18.2 480 0.33 0.4 125.5 0.29 0.39 135.9 0.04 0.01 25 0.33 125.5 117.3 -6.5 9 2004 
30.2 370 0.38 0.72 191.4 0.32 0.51 161.7 0.06 0.21 350 0.38 191.4 147.2 -23.1 12 2002 
-2.8 -10 0.39 0.9 232 0.33 0.4 121.5 0.06 0.5 833.33 0.39 232 202.2 -12.8 18 2003 3 
-0.9 -20 0.34 0.46 134.5 0.28 0.39 137.7 0.06 0.07 166.66 0.34 134.5 116.1 -13.7 3 2012 2 
8.1 220 0.27 0.51 189.7 0.23 0.5 220.7 0.04 0.01 25 0.27 189.7 137.8 -27.4 3 2012 
2.8 70 0.33 0.44 132.5 0.27 0.38 139.7 0.06 0.06 100 0.33 132.5 113.9 -14.1 8 2009 2 
10.2 200 0.27 0.52 189.7 0.23 0.36 155.2 0.04 0.16 400 0.27 189.7 122.7 -35.3 5 2012 1 
1.7 50 0.36 0.35 97.8 0.3 0.29 95.9 0.06 0.06 100 0.36 97.8 92.4 -5.6 10 2003 
5.9 110 0.29 0.68 232.1 0.25 0.65 256.8 0.04 0.03 75 0.29 232.1 194.1 -16.4 10 2003 
6.3 80 0.27 0.8 301.9 0.23 0.44 194.1 0.04 0.36 900 0.27 301.9 199.7 -33.9 10 2009 
7.6 200 0.25 0.47 184.7 0.21 0.38 177.4 0.04 0.09 225 0.25 184.7 233.1 26.3 10 2013 
22.5 400 0.35 0.47 135.6 0.29 0.37 129.6 0.06 0.1 166.66 0.35 135.6 110.8 -18.2 19 2001 3 
30.3 660 0.33 0.43 131 0.27 0.37 134.9 0.06 0.06 100 0.33 131 102.1 -22.1 4 2012 
0.9 20 0.34 0.58 168.4 0.28 0.55 195.5 0.06 0.03 50 0.34 168.4 144.3 -14.3 2 2012 
31.8 450 0.34 0.69 199.9 0.28 0.3 105.1 0.06 0.39 650 0.34 199.9 130 -35 5 2012 
15.4 220 0.39 0.74 190.5 0.33 0.47 144.1 0.06 0.27 450 0.39 190.5 192.3 0.9 15 2002 3 
44.5 740 0.27 0.64 242.1 0.23 0.38 170.1 0.04 0.26 650 0.27 242.11 150.1 -38 3 2011 3 
1.5 40 0.27 0.42 154.9 0.23 0.33 144.4 0.04 0.09 225 0.27 154.9 148.9 -3.9 22 2000 
28.2 410 0.28 1.16 417 0.24 0.95 400.6 0.04 0.22 525 0.28 417 239.1 -42.7 5 2013 
3.4 40 0.36 1.02 284.5 0.3 0.77 258.1 0.04 0.25 625 0.36 284.5 227.8 -19.9 8 2013 
11.2 350 0.34 0.55 161.1 0.28 0.51 182.6 0.06 0.04 66.66 0.34 161.1 129.6 -19.6 3 2012 
54.9 440 0.33 0.69 210.1 0.27 0.32 121.3 0.06 0.37 616.66 0.33 210.1 143.1 -31.9 15 2007 
13.8 260 0.37 0.47 127.7 0.31 0.29 93.3 0.06 0.18 300 0.37 127.7 114.4 -10.4 6 2007 4 
20.7 280 0.29 0.91 318.9 0.25 0.48 195.5 0.04 0.33 825 0.29 318.9 204.4 -35.9 8 2004 
22.3 330 0.31 0.7 230.1 0.27 0.4 152 0.04 0.3 750 0.31 230.1 168.2 -26.9 15 2003 
16.6 390 0.28 0.83 297.4 0.24 0.54 227.8 0.04 0.29 725 0.28 297.4 219.8 -26.1 8 2009 
23.4 330 0.38 0.58 152.8 0.32 0.44 136.9 0.06 0.14 233.3
3 
0.38 152.8 130.1 -14.8 20 2005 3 
46.6 270 0.39 0.93 237.5 0.33 0.38 113.4 0.06 0.55 916.6
6 
0.39 237.5 131.5 -44.6 10 2003 
25.9 450 0.35 1.09 309.1 0.29 0.66 225.7 0.06 0.43 716.6
6 
0.35 309.1 134.8 -56.4 10 2010 
2.3 60 0.28 0.29 104.1 0.24 0.25 106 0.04 0.04 100 0.28 104.1 93.3 -10.4 15 2013 
-0.4 -10 0.36 0.47 131.2 0.3 0.4 132.8 0.06 0.07 116.6
6 
0.36 131.2 105.3 -19.7 4 2013 
33.7 690 0.29 0.63 220.2 0.25 0.32 129.7 0.04 0.31 775 0.29 220.2 68.9 -68.7 25 2008 1 
3.7 90 0.28 0.48 169.8 0.24 0.46 189.8 0.04 0.02 50 0.28 169.8 144.6 -14.8 5 2008 
5 120 0.29 0.45 151.2 0.25 0.29 112.7 0.04 0.16 400 0.29 151.2 150.4 -0.5 10 2012 1 
42.5 460 0.3 0.56 185.5 0.26 0.25 95.2 0.04 0.31 775 0.3 185.5 125.8 -32.2 27 27 
19 230 0.38 0.9 326.3 0.32 0.62 191.4 0.06 0.28 466.6
6 
0.38 236.8 137.6 -41.8 10 2011 3 
9.1 180 0.35 0.46 130.8 0.29 0.34 118.1 0.06 0.12 200 0.35 130.8 126.4 -3.4 5 2009 
13.5 210 0.29 0.66 225.7 0.25 0.39 156.4 0.04 0.27 675 0.29 225.7 188.9 -16.3 20 1998 
2.3 60 0.37 0.26 69.9 0.31 0.23 72.9 0.06 0.03 50 0.37 69.9 89.1 27.5 8 2013 3 
34.8 280 0.39 0.76 194.8 0.33 0.38 116.9 0.06 0.48 800 0.39 194.8 179.3 -8 30 25 
15.8 270 0.34 0.85 250.6 0.28 0.65 232.7 0.06 0.2 333.3
3 
0.34 250.6 121.4 -51.6 8 2005 
15.1 230 0.28 0.77 274.6 0.24 0.41 169.9 0.04 0.36 900 0.28 274.6 129.8 -52.7 10 2011 
1.8 30 0.38 0.96 252.9 0.32 0.54 170.6 0.06 0.42 700 0.38 252.9 133.1 -47.4 25 2008 
77.4 710 0.28 0.71 258.4 0.24 0.32 134.6 0.04 0.39 975 0.28 258.4 213.7 -17.3 22 1993 
21.9 240 0.41 1.5 369.6 0.35 0.92 266 0.06 0.58 966.6
6 
0.41 369.6 213.3 -42.3 40 1983 
14.9 390 0.35 0.37 108 0.3 0.26 85.5 0.05 0.11 220 0.35 108 124 14.8 3 2011 
-1.2 -30 0.34 0.55 158.5 0.28 0.44 156.7 0.06 0.11 183.3
3 
0.34 158.5 127.3 -19.7 10 2013 2 
26.2 580 0.26 0.51 193.3 0.22 0.3 135.4 0.04 0.21 525 0.26 193.3 135.4 -30 13 2010 
-2.1 -50 0.33 0.33 98.7 0.27 0.32 117.7 0.06 0.01 16.66 0.33 98.7 73.7 -25.3 4 2009 
4 50 0.29 0.88 299.9 0.25 0.5 195.9 0.04 0.38 950 0.29 299.9 146.1 -51.3 5 2013 
15.8 250 0.37 0.62 166.2 0.31 0.41 130.2 0.06 0.21 350 0.37 166.2 135 -18.8 27 1986 
1.4 40 0.28 0.62 223.5 0.24 0.45 188 0.04 0.17 425 0.28 223.5 129.3 -42.1 8 2006 
15.4 200 0.37 1.06 285.7 0.31 0.51 164.9 0.06 0.55 916.6
6 
0.37 285.7 288.1 0.8 15 2012 3 
14.3 230 0.39 0.44 112.8 0.33 0.23 67.7 0.06 0.21 350 0.39 112.8 71.5 -36.6 20 1998 
7.8 290 0.26 0.45 171.5 0.22 0.4 180 0.4 0.05 125 0.26 171.5 113.6 -33.7 4 2011 1 
0.1 10 0.3 0.37 126.1 0.26 0.32 123 0.04 0.05 125 0.3 126.1 67.3 -46.6 6 2009 
26.4 480 0.27 0.43 161.8 0.23 0.28 120.7 0.04 0.15 375 0.27 161.8 113.5 -29.8 4 2012 
6.5 90 0.38 0.68 178.7 0.32 0.49 152.7 0.06 0.19 316.6
6 
0.38 178.7 144.6 -19.1 30 1988 
52.1 410 0.28 0.56 205 0.23 0.3 127 0.05 0.26 520 0.28 205 150 -26.8 20 1998 
22.3 230 0.4 0.8 199.8 0.34 0.35 103.6 0.06 0.45 750 0.4 199.8 128.4 -35.7 35 1993 
3.3 90 0.27 0.32 119.8 0.23 0.27 117.2 0.04 0.05 125 0.27 119.8 114.7 -4.2 20 2010 
36 590 0.28 0.69 247.1 0.24 0.33 139.9 0.04 0.36 900 0.28 247.1 125.7 -49.2 2 2011 1 
30.4 380 0.3 0.89 299.2 0.26 0.48 186.5 0.04 0.41 1025 0.3 299.2 242.8 -18.9 33 1980 
1.1 30 0.27 0.58 218 0.23 0.41 183 0.04 0.17 425 0.27 218 130.7 -40.1 9 2012 
13.4 210 0.33 0.5 151.3 0.27 0.39 143.9 0.05 0.11 220 0.33 151.3 124.5 -17.7 10 2003 
27.3 280 0.4 1.01 253.1 0.34 0.65 192.3 0.06 0.36 600 0.4 253.1 188.2 -25.6 30 1998 
-1.6 -20 0.31 0.68 215.9 0.27 0.4 148.2 0.04 0.28 700 0.31 215.9 205.4 -4.8 10 2013 
2.7 50 0.35 0.41 117.3 0.29 0.24 80.6 0.06 0.17 283.3
3 
0.35 117.3 156 33 4 2012 
19.3 50 0.38 1.13 297.4 0.32 0.6 186.7 0.06 0.53 883.3
3 
0.38 297.4 218.4 -26.6 25 2000
3 
3 
56.4 390 0.39 1.07 277.5 0.33 0.58 178.3 0.06 0.49 816.6
6 
0.39 277.5 200.5 -27.7 20 2003 
-0.4 -10 0.34 0.32 96.2 0.28 0.28 102.3 0.06 0.04 66.66 0.34 96.2 90.6 -5.8 5 2012 
-0.4 -10 0.27 0.29 106 0.23 0.25 108.6 0.04 0.04 100 0.27 106 101.6 -4.2 2 2011 
13.3 320 0.25 0.42 164.4 0.21 0.29 136.8 0.04 0.13 325 0.25 164.4 128.4 -21.9 8 2005 
18.5 500 0.26 0.62 236.8 0.22 0.47 214.9 0.04 0.15 375 0.26 236.8 136.2 -425 10 2013 1 
14.4 300 0.35 0.63 180.7 0.29 0.53 183.5 0.06 0.1 166.6
6 
0.35 180.7 143.1 -20.8 20 2003 
20 340 0.34 0.61 178.5 0.28 0.38 135.5 0.06 0.23 383.3
3 
0.34 178.5 107 -39.7 8 2005 
3.2 50 0.28 0.82 288.8 0.24 0.47 192.3 0.04 0.35 875 0.28 288.8 289.6 0.3 10 2012 
18.4 70 0.3 0.77 259 0.26 0.49 187.6 0.04 0.28 700 0.3 259 174.6 -32.6 20 2003 
3.6 90 0.28 0.61 215.8 0.24 0.45 183.9 0.04 0.16 400 0.28 215.8 182.1 -15.6 36 2010 
18 310 0.35 1.03 292.2 0.29 0.47 161 0.06 0.56 933.3
3 
0.35 292.2 210.9 -27.8 8 2006 3 
8.8 120 0.39 0.69 179.6 0.33 0.38 118.1 0.06 0.31 516.6
6 
0.39 179.6 160.1 -10.9 15 2003 
2 50 0.34 0.31 91 0.28 0.28 97.5 0.06 0.03 50 0.34 91 95.7 5.1 3 2010 3 
2.8 90 0.27 0.45 167.8 0.23 0.29 126.2 0.04 0.16 400 0.27 167.8 167.2 -0.4 6 2013 
19.7 350 0.33 0.98 298.7 0.27 0.5 187.8 0.06 0.48 800 0.33 298.7 209.1 -30 8 2006 
23.5 230 0.29 0.59 203.6 0.25 0.39 157.1 0.04 0.2 500 0.29 203.6 337.1 65.6 2000 
19.6 340 0.37 0.99 265.9 0.31 0.67 215.2 0.06 0.32 533.3
3 
0.37 265.9 152 -42.8 7 2011 
8.1 210 0.33 0.42 128.7 0.27 0.3 113.2 0.06 0.12 200 0.33 128.7 96.3 -25.1 5 2013 
5.2 120 0.27 0.43 161.8 0.23 0.34 146.8 0.04 0.09 225 0.27 161.8 118.5 -26.8 6 2009 
 25.2 300 0.37 0.88 236.2 0.31 0.57 182.2 0.06 0.31 516.6
6 
0.37 236.2 121.9 -48.4 10 2003 
2.3 50 0.38 0.78 207.2 0.32 0.6 188.7 0.06 0.18 300 0.38 207.2 174.9 -15.6 15 2011 
8.1 50 0.4 0.51 127 0.34 0.37 107.6 0.06 0.14 233.3
3 
0.4 127 120.6 -5 15 2001 
46.8 400 0.38 0.89 233.7 0.32 0.41 128.2 0.06 0.48 800 0.38 233.7 119.5 -48.9 25 2012 3 
61.1 980 0.27 0.69 257.4 0.23 0.5 220.8 0.04 0.19 475 0.27 257.4 126.9 -50.7 4 2010 
-0.3 -10 0.26 0.3 115.7 0.22 0.19 88.2 0.04 0.11 275 0.26 115.7 109 -5.9 2 2013 
38 440 0.39 1.11 281.9 0.33 0.63 187.9 0.06 0.48 800 0.39 281.9 133.5 -52.6 30 2000 
4 100 0.28 0.4 140.1 0.24 0.34 140.2 0.04 0.06 150 0.28 140.1 118.2 -15.6 23 1989 
9.3 210 0.33 0.4 120.2 0.27 0.37 134.8 0.06 0.03 50 0.33 120.2 84.3 -29.9 19 2011 
26.1 170 0.4 0.64 158.9 0.34 0.46 134.8 0.06 0.18 300 0.4 158.9 133.4 -16.1 16 1980 
0.28 0.24 86.5 0.23 0.17 72.2 0.05 0.07 140 0.28 86.5 75.8 -12.4 2 2013 
8.7 240 0.27 0.35 128.7 0.23 0.34 148.7 0.04 0.01 25 0.27 128.7 115.3 -10.4 2 2012 
17.5 150 0.3 0.68 230.2 0.26 0.41 158.6 0.04 0.27 675 0.3 230.2 180.3 -21.7 25 2011 1 
2.1 70 0.28 0.36 131 0.24 0.35 148.1 0.04 0.01 25 0.28 131 88.6 -32.4 1 2012 
4.4 140 0.33 0.79 236.2 0.27 0.64 223.7 0.06 0.15 250 0.33 236.2 143.1 -39.4 12 2004 
31.7 190 0.34 1.06 307.9 0.28 0.34 118 0.06 0.72 1200 0.34 307.9 182.9 -40.9 10 2012 3 
5.4 170 0.34 0.52 149.7 0.28 0.51 179.6 0.06 0.01 16.66 0.34 149.7 109.4 -26.9 6 2012 
6 190 0.34 0.5 145 0.28 0.41 143.8 0.06 0.09 150 0.34 145 96.9 -33.2 2 2011 
7.3 80 0.34 0.7 203.9 0.28 0.36 126.1 0.06 0.34 566.6
6 
0.34 203.9 149.1 -26.9 30 1993 
7.5 190 0.34 0.54 155.6 0.28 0.53 187.5 0.06 0.01 16.66 0.34 155.6 153.4 -1.4 5 2012 1 
11.6 270 0.34 0.36 103.8 0.28 0.27 93.9 0.06 0.07 116.6
6 
0.34 103.8 103.3 -0.5 12 2003 
24.3 330 0.36 1.11 285.1 0.3 1.01 192.4 0.06 0.1 166.6
6 
0.36 285.1 243.3 -14.7 20 1993 2 
30.2 260 0.4 1.54 385.8 0.34 0.87 257.6 0.06 0.67 1116.
66 
0.4 388.8 105.3 -72.7 32 2007 
2.4 70 0.26 0.31 119.3 0.22 0.25 112.3 0.04 0.06 150 0.26 119.3 91 -23.7 3 2011 4 
11.4 190 0.36 0.62 173 0.3 0.35 118.6 0.06 0.27 450 0.36 173 176.6 2.1 4 2012 
-1.6 -50 0.26 0.33 128.1 0.22 0.29 133 0.04 0.04 100 0.26 128.1
1 
102 -20.3 2 2012 4 
23.4 360 0.27 0.72 270.3 0.23 0.43 189.4 0.04 0.29 725 0.27 270.3 241.9 -10.5 23 1990 1 
6.1 110 0.29 0.68 232.7 0.25 0.38 152.1 0.04 0.3 750 0.29 232.7 189.7 -18.5 7 2008 4 
10.8 200 0.37 0.76 206.2 0.31 0.44 143.7 0.06 0.32 533.3
3 
0.37 206.2 125.8 -39 15 2000 3 
3.5 50 0.36 0.64 176.7 0.3 0.42 140.4 0.06 0.22 366.6
6 
0.36 176.4 125.6 -28.9 2 2013 
3 60 0.34 0.63 184.3 0.28 0.53 190.8 0.06 0.1 166.6
6 
0.34 184.3 166.2 -9.8 15 2008 
19.2 210 0.31 0.7 226.9 0.27 0.46 172.9 0.04 0.24 600 0.31 226.9 182.9 -19.4 45 1976 
5.5 120 0.32 0.47 145 0.26 0.41 153.5 0.06 0.06 100 0.32 145 125.8 -13.2 10 2004 
12.5 80 0.3 0.5 167.9 0.26 0.26 102.4 0.04 0.24 600 0.3 167.9 211.6 26.1 20 2008 
7.4 200 0.27 0.64 239.3 0.23 0.46 202.4 0.04 0.18 450 0.27 239.3 137.3 -42.6 10 2003 
28.5 430 0.29 0.73 251.7 0.25 0.49 195 0.04 0.24 600 0.29 251.7 190 -24 7 2011 4 
7.6 140 0.36 0.69 190.1 0.3 0.44 146.3 0.06 0.25 416.6
6 
0.36 190.1 115.1 -39.4 6 2013 3 
4.4 60 0.38 0.59 154.5 0.32 0.45 138.1 0.06 0.14 233.3
3 
0.38 154.5 173.8 12.5 25 2012
3 
3 
12.3 220 0.36 0.37 100.7 0.3 0.26 84.6 0.06 0.11 183.3
3 
0.36 100.7 78.6 -22 3 2010 
25.1 270 0.37 0.62 168.1 0.31 0.43 139.5 0.06 0.19 316.6
6 
0.37 168.1 134.4 -20 18 2003 
5.1 80 0.4 0.6 150.9 0.34 0.47 138.1 0.06 0.13 216.6
6 
0.4 150.9 111.7 -26 10 2012 3 
9.6 130 0.37 0.55 148.9 0.31 0.49 158.2 0.06 0.06 100 0.37 148.9 134.4 -9.7 8 2008 
14.3 360 0.34 0.51 149.3 0.28 0.37 131.5 0.06 0.14 233.3
3 
0.34 149.3 101.7 -31.9 18 1998 
0.5 20 0.28 0.33 118.6 0.24 0.31 128.9 0.04 0.02 50 0.28 118.6 119.9 1.1 3 2011 
8.7 260 0.28 0.61 219.7 0.24 0.41 171 0.04 0.2 500 0.28 219.9 129 -41.3 10 2008 
0.3 10 0.36 0.43 119.1 0.3 0.4 132.8 0.06 0.03 50 0.36 119.1 107.9 -9.4 2 2013 
5.4 180 0.26 0.38 146 0.22 0.34 156.5 0.04 0.04 100 0.26 146 109.3 -25.1 3 2011 
18.6 260 0.38 0.46 119.6 0.32 0.33 103.1 0.06 0.13 216.6
6 
0.38 119.6 89.1 -25.5 40 2000 
27.1 360 0.29 0.72 244.4 0.25 0.4 156.1 0.04 0.32 800 0.29 244.4 244.8 0.2 25 2000 
31.2 160 0.29 0.96 334 0.25 0.36 146.6 0.04 0.6 1500 0.29 334 361 8.1 15 2005 
48.2 220 0.4 1.22 300.7 0.34 0.58 167.6 0.06 0.64 1066.6
6 
0.4 300.7 205.9 -31.5 10 
7.8 280 0.27 0.43 159.6 0.23 0.38 164.3 0.04 0.05 125 0.27 159.6 156.3 -2.1 2 2012 1 
0.4 0 0.28 0.77 270.2 0.24 0.44 182.3 0.04 0.33 825 0.28 270.2 236 -12.7 20 2009 
-0.6 -20 0.29 0.26 89.8 0.25 0.2 79.9 0.04 0.06 150 0.29 89.8 74.4 -17.1 5 2009 4 
1 40 0.18 0.35 193.3 0.22 0.23 107.8 0.04 0.12 300 0.18 193.3
1 
189.1 -2.2 1 2013 
20.2 110 0.37 0.59 157.2 0.31 0.32 103.3 0.06 0.27 450 0.37 157.2 126.5 -19.6 3 2010 
1.7 40 0.27 0.31 114.4 0.23 0.28 121 0.04 0.04 100 0.27 114.4 100.6 -12 10 2006 
5.4 140 0.26 0.46 173.6 0.22 0.29 128.2 0.04 0.17 425 0.26 173.6 127 -26.8 5 2013 1 
36.9 640 0.27 0.82 301 0.23 0.59 251.7 0.04 0.23 575 0.27 301 203.7 -32.3 5 2008 
4.4 150 0.26 0.36 137.2 0.22 0.3 133.5 0.04 0.06 150 0.26 137.2 86.8 -36.7 6 2007 
5.5 130 0.28 0.65 231.1 0.24 0.42 172.9 0.04 0.23 575 0.28 231.1 143.9 -37.7 20 
56 660 0.38 0.92 239.7 0.32 0.46 143.3 0.06 0.46 766.6
6 
0.38 239.7 127 -47 33 1987 
3.5 120 0.37 0.45 121.1 0.31 0.36 116.4 0.06 0.09 150 0.37 121.1 78 -35.5 12 2002 
4.6 160 0.33 0.62 185.4 0.27 0.51 185.6 0.06 0.11 183.3
3 
0.33 185.4 142 -23.4 16 2008 
-2.5 70 0.28 0.53 193.5 0.23 0.38 162 0.05 0.15 300 0.28 193.5 142.4 -26.4 12 
9.7 240 0.27 0.42 156.5 0.23 0.35 154.2 0.04 0.07 175 0.27 156.5 145.4 -7.1 10 2004 
2.3 50 0.33 0.43 132.4 0.27 0.41 153.5 0.06 0.02 33.33 0.33 132.4 161.6 22 4 2012 
12 230 0.29 0.55 191.3 0.25 0.43 175.7 0.04 0.12 300 0.29 191.3 132.9 -30.6 12 2013 
14.3 140 0.37 0.8 217.6 0.31 0.53 173.9 0.06 0.27 450 0.37 217.6 243.1 11.7 22 2003 3 
4.9 150 0.28 0.4 142.7 0.24 0.34 143.7 0.04 0.06 150 0.28 142.7 99.1 -30.5 8 2013 3 
2.5 70 0.28 0.34 123 0.23 0.26 111 0.05 0.08 160 0.28 123 97.4 -20.8 8 2009 
26.6 170 0.39 1.69 438.7 0.33 0.46 141 0.06 1.23 2050 0.39 438.7 249.9 -43 40 1983 
18.3 330 0.28 0.68 244.3 0.24 0.39 166.2 0.04 0.29 725 0.28 244.3 152.2 -37.7 7 
60.9 760 0.26 0.75 288.4 0.22 0.47 213 0.04 0.28 700 0.26 288.4 243.2 -15.7 7 2012 
12.1 140 0.37 0.93 250.6 0.31 0.43 139.3 0.06 0.5 833.3
3 
0.37 25.6 220.4 -12.1 20 2003 
8 190 0.28 0.3 107.2 0.24 0.2 83.7 0.04 0.1 250 0.28 107.2 86.2 -19.6 20 2006 
6.5 170 0.27 0.91 335.9 0.23 0.46 197.2 0.04 0.45 1125 0.27 335.9 295 -12.2 10 
0.1 10 0.26 0.35 133.9 0.22 0.23 101.4 0.04 0.12 300 0.26 133.9 131.5 -1.8 6 1 
7.7 230 0.34 0.4 119.9 0.28 0.3 109.9 0.6 0.1 166.6
6 
0.34 119.9 140.4 17.1 2 2013 
33.4 250 0.36 1.07 301.4 0.3 0.52 176.9 0.06 0.55 916.6
6 
0.36 301.4 213 -29.3 10 2003 2 
8.3 63 0.4 1.65 411.4 0.34 0.47 137.4 0.06 1.18 1966.
66 
0.4 411.4 225.9 -45.1 40 1974 
 1.2 40 0.27 0.27 99.5 0.23 0.21 90.6 0.04 0.06 150 0.27 99.5 88.8 -10.8 10 2012 4 
8.8 220 0.26 0.52 200.4 0.22 0.43 197.3 0.04 0.09 225 0.26 200.4 250.5 25 4 2010 
4.5 110 0.26 0.41 155.6 0.22 0.37 164.9 0.04 0.04 100 0.26 155.6 179.4 15.3 5 2012 
1.5 50 0.26 0.47 181.4 0.27 0.41 151.1 0.01 0.06 600 0.26 181.4 189.7 4.5 1 6 
2 60 0.27 0.65 244.3 0.23 0.46 204.7 0.04 0.19 475 0.27 244.3 138.2 -43.4 6 2012 
21.1 310 0.3 0.83 281 0.26 0.37 144.4 0.04 0.46 1150 0.3 281 222 -21 30 1993 
4.6 30 0.38 0.61 159.7 0.32 0.25 79 0.06 0.36 600 0.38 159.7 135.8 -14.9 16 2008 
13.2 240 0.37 0.52 140.2 0.31 0.43 140 0.06 0.09 150 0.37 140.2 80.3 -42.7 10 2011 
5 110 0.36 0.38 107 0.3 0.35 118.4 0.06 0.03 50 0.36 107 98 -8.3 4 2011 
21.4 320 0.3 0.6 197.5 0.26 0.35 131 0.04 0.25 625 0.3 197.5 142.1 -28 42 2011 4 
19.6 380 0.28 0.32 114.5 0.24 0.22 91.6 0.04 0.1 250 0.28 114.5 91.6 -20 8 2010 
-0.3 0 0.26 0.54 204 0.22 0.37 167.2 0.04 0.17 425 0.26 204 222 8.8 7 2000 4 
92.5 880 0.26 0.81 318.6 0.22 0.48 224.9 0.04 0.33 825 0.26 318.6 226 -29.1 20 1995 
3.5 100 0.28 0.27 94.5 0.24 0.23 95.6 0.04 0.04 100 0.28 94.5 98.5 4.2 14 2012 
24.6 440 0.36 0.68 186.5 0.3 0.46 150.7 0.06 0.22 366.6
6 
0.36 186.5 112.8 -39.5 8 2008 
6.2 150 0.29 0.4 140.9 0.25 0.37 147.9 0.04 0.03 75 0.29 140.9 133.6 -5.2 46 2000 
8.6 210 0.28 0.61 218.5 0.24 0.46 191 0.04 0.15 375 0.28 218.5 99.3 -54.6 15 2009 
35 490 0.35 1.63 461.7 0.29 0.86 294.1 0.06 0.77 1283.
33 
0.35 461.7 184.3 -60.1 10 2008 
1.7 40 0.36 0.66 183.3 0.3 0.57 192.8 0.06 0.09 150 0.36 183.3 156 -14.9 5 
9.1 200 0.28 0.49 173.9 0.24 0.4 169.1 0.04 0.09 225 0.28 173.9 130.6 -24.9 16 2003 
6 140 0.26 0.41 156.7 0.22 0.31 140.3 0.04 0.1 250 0.26 156.7 129.1 -17.6 2 2012 
6.7 110 0.36 0.56 155.1 0.3 0.44 146.2 0.06 0.12 200 0.36 155.1 184.1 18.7 8 2012 
5 140 0.27 0.6 219.4 0.23 0.41 174 0.04 0.19 475 0.27 219.4 143.1 -34.8 6 2012 
5 120 0.33 0.48 145.4 0.27 0.42 154.8 0.06 0.06 100 0.33 145.4 105.6 -27.4 2 2013 
2.3 110 0.26 0.36 135.6 0.22 0.27 119.3 0.04 0.09 225 0.26 135.6 121.9 -10.1 1 6 4 
3.4 90 0.34 0.32 95.5 0.28 0.28 99.3 0.06 0.04 66.66 0.34 95.5 104.9 9.7 3 
-3.8 80 0.34 0.51 151.6 0.28 0.32 113.1 0.06 0.19 316.6
6 
0.34 151.6 101.4 -33.1 4 2013 
3.3 30 0.39 0.89 226.7 0.33 0.49 146.2 0.06 0.4 666.6
6 
0.39 226.7 168 -25.9 45 2008 
29.1 790 0.25 0.33 130 0.21 0.26 121.9 0.04 0.07 175 0.25 130 112.2 -13.7 13 2004 
33.8 590 0.34 1.85 547.7 0.28 0.62 222.1 0.06 1.23 2050 0.34 547.7 194.3 -64.5 8 
-1.6 20 0.39 0.89 226 0.33 0.47 139.7 0.06 0.42 700 0.39 226 20 2003 
40 650 0.26 0.62 236.6 0.22 0.41 185.5 0.04 0.21 525 0.26 236.6 179.9 -24 10 2003 
-0.4 -10 0.35 0.38 109.7 0.29 0.31 109.4 0.06 0.07 116.6
6 
0.35 109.7 118.9 8.4 7 2013 3 
19.9 140 0.3 1.51 509.8 0.26 0.45 177.9 0.04 1.06 2650 0.3 509.8 400.3 -21.5 10 2008 1 
0.4 0 0.44 2.1 475.2 0.38 1.39 365.8 0.06 0.71 1183.
33 
0.44 475.2 278.2 -41.5 40 1973 
2.5 50 0.35 0.62 173.9 0.29 0.46 157.7 0.06 0.16 266.6
6 
0.35 173.9 159.5 -8.3 2 2013 
11.6 310 0.27 0.35 127.1 0.23 0.27 118.5 0.04 0.08 200 0.27 127.1 92.2 -27.5 8 2005 
-0.9 20 0.27 0.35 129.3 0.23 0.26 114.7 0.04 0.09 225 0.27 127.3 114.8 -11.2 3 2013 
21.2 300 0.29 0.66 226.6 0.25 0.45 178.8 0.04 0.21 525 0.29 226.6 143.5 -36.7 10 2010 
5.4 120 0.28 0.66 237 0.24 0.42 175.9 0.04 0.24 600 0.28 237 160.9 -32.1 10 2003 1 
15 230 0.39 0.44 112.1 0.33 0.31 94.2 0.06 0.13 216.6
6 
0.39 112.1 85 -24.2 35 2005 
1.9 70 0.26 0.3 113.9 0.22 0.21 93 0.04 0.09 225 0.26 113.9 64.5 -43.3 4 2011 
29.6 440 0.29 0.66 207.9 0.25 0.3 119.6 0.04 0.3 750 0.29 207.9 234.6 12.8 35 2010 
10.9 270 0.27 0.56 208.6 0.23 0.32 140.4 0.04 0.24 600 0.27 208.6 188.2 -9.8 10 
28.8 320 0.34 0.9 263 0.28 0.48 169.2 0.06 0.42 700 0.34 263 156.4 -40.5 3 2012 
8.3 210 0.26 0.6 232.4 0.22 0.34 153.5 0.04 0.26 650 0.26 232.4 253.4 9.1 2 2012 
10.3 220 0.28 0.97 340.2 0.24 0.63 256.4 0.04 0.34 850 0.28 340.2 276.3 -18.8 10 2013 4 
4.2 110 0.34 0.52 152.1 0.28 0.46 166.7 0.06 0.06 100 0.34 152.1 101.7 -33.1 5 2009 3 
4.2 80 0.36 0.54 148.7 0.3 0.45 149 0.06 0.09 150 0.36 148.7 137.2 -7.7 5 2013 
10.9 100 0.38 1.13 295.2 0.32 0.67 207.3 0.06 0.46 766.6
6 
0.38 295.2 205.9 -30.2 15 2008 
8.8 260 0.27 0.55 206.4 0.23 0.37 162.1 0.04 0.18 450 0.27 206.4 134.2 -35 11 2002 
2.7 90 0.26 0.38 142.9 0.22 0.32 142.9 0.04 0.06 150 0.26 142.9 109.4 -23.5 6 2012 
10.4 180 0.38 0.64 169.6 0.32 0.43 136.1 0.06 0.21 350 0.38 169.6 135.6 -20.1 20 2013 
2.5 80 0.27 0.58 217.8 0.23 0.45 201.3 0.04 0.13 325 0.27 217.8 127.1 -41.6 2 2013 
4.8 160 0.27 0.35 129.3 0.23 0.27 118.8 0.04 0.08 200 0.27 129.3 130 0.6 9 2011 
33.6 420 0.28 1.77 622.1 0.24 0.52 210.9 0.04 1.25 3125 0.28 622.1 248.5 -60.1 10 2007 
2.6 60 0.29 0.32 108.2 0.25 0.27 109.1 0.04 0.05 125 0.29 108.2 68.2 -36.9 15 2013 4 
3.5 10 0.3 1.97 657.1 0.26 0.81 312.3 0.04 1.16 2900 0.3 657.1 380.4 -42.1 32 1987 
11.5 180 0.37 0.99 269.2 0.31 0.69 224.1 0.06 0.3 500 0.37 269.2 228.4 -15.1 20 2013 
7.2 160 0.35 0.41 116.9 0.29 0.3 105.2 0.06 0.11 183.3
3 
0.35 116.9 121.9 4.3 3 2011 
2 30 0.37 0.52 141.4 0.31 0.37 118.1 0.06 0.15 250 0.37 141.4 132.1 -6.6 5 
0.5 10 0.38 0.83 215.2 0.32 0.47 145.2 0.06 0.36 600 0.38 215.2 141.7 -34.1 30 
22.1 160 0.29 0.99 338.3 0.25 0.41 164.1 0.04 0.58 1450 0.29 338.3 237.1 -29.9 4 
7.4 200 0.28 0.53 191.9 0.24 0.44 184.7 0.04 0.09 225 0.28 191.9 177.1 -7.7 2 2012 
18.5 310 0.29 0.37 127.3 0.25 0.28 114.1 0.04 0.09 225 0.29 127.3 116.6 -8.4 10 2005 
26.5 380 0.27 1.15 423.1 0.23 0.39 167.2 0.04 0.76 1900 0.27 423.1 273.9 -35.3 3 2010 
7.1 250 0.26 0.51 119.8 0.22 0.3 139.9 0.04 0.21 525 0.26 199.8 123.2 -38.3 10 2010 
2.6 70 0.28 0.34 122 0.24 0.29 121 0.04 0.05 125 0.28 122 86.6 -29 32 
-0.7 20 0.27 0.61 224 0.23 0.46 200.5 0.04 0.15 375 0.27 224 141.3 -36.9 9 2006 
1.9 60 0.33 0.61 183.5 0.27 0.46 170.6 0.06 0.15 250 0.33 183.5 151.2 -17.6 1 
18.9 470 0.34 0.2 58.7 0.28 0.18 64.9 0.06 0.02 33.33 0.34 58.7 42.6 -27.3 8 
3.1 100 0.27 0.31 114.9 0.23 0.25 105.9 0.04 0.06 150 0.27 114.9 70.5 -38.7 3 
3.5 100 0.27 0.36 133 0.23 0.29 128.8 0.04 0.07 175 0.27 133 115.2 -13.4 8 
29.9 230 0.4 1.52 384.3 0.34 0.79 234 0.06 0.73 1216.
66 
0.4 384.3 223.9 -41.7 40 1983 
12.7 240 0.3 0.54 180.9 0.26 0.38 147.1 0.04 0.16 400 0.3 180.9 125.3 -30.7 40 2003 
8.3 170 0.3 0.64 211.9 0.26 0.46 177.2 0.04 0.15 450 0.3 211.9 179.2 -15.4 30 
7.3 240 0.26 0.82 311.1 0.22 0.71 321 0.04 0.11 275 0.26 311.1 180.5 -42 8 2009 
9.6 290 0.27 0.41 151.6 0.23 0.33 146.1 0.04 0.08 200 0.27 151.6 115.9 -23.6 2 
6 200 0.25 0.5 194.8 0.21 0.4 185.3 0.04 0.1 250 0.25 194.8 149.5 -23.2 3 2013 
4 110 0.28 0.45 162.2 0.24 0.33 140.6 0.04 0.12 300 0.28 162.2 141 -13.1 2 2013 1 
6.5 170 0.33 0.54 162.5 0.27 0.36 135.4 0.06 0.18 300 0.33 162.5 120.4 -25.9 10 2013 
8.5 70 0.35 2.24 640.9 0.29 0.86 299 0.06 1.38 0.35 640.9 13 2007 
10.2 190 0.29 0.75 259.1 0.25 0.4 161 0.04 0.35 875 0.29 259.1 184.3 -28.3 6 2013 4 
4.4 80 0.36 1.14 313.5 0.3 0.62 206.3 0.06 0.52 866.66 0.36 313.5 149.9 -52.2 10 2011 
9 150 0.37 0.45 119.7 0.31 0.32 103.6 0.06 0.13 216.66 0.37 119.7 107.8 -9.9 20 2003 
1.9 50 0.26 0.23 86.6 0.22 0.14 64 0.04 0.09 225 0.26 86.6 76.4 -11.8 2 6 2011 
7.3 160 0.32 0.66 203.8 0.26 0.3 112.2 0.06 0.36 600 0.32 203.8 132.4 -35 3 2010 
2 70 0.27 0.47 176.7 0.23 0.35 154.7 0.04 0.07 175 0.27 176.7 129.3 -26.8 6 
1.6 30 0.29 0.42 147.5 0.25 0.32 132.1 0.04 0.1 250 0.29 147.5 182.9 24 2 2013 
26.3 390 0.28 1.02 359.1 0.24 0.53 220.5 0.04 0.49 1225 0.28 359.1 183.7 -48.9 2 2011 
0.5 10 0.28 0.93 330.2 0.24 0.58 240 0.04 0.35 875 0.28 330.2 188.1 -43 20 2005 
-1.3 30 0.32 0.54 169.2 0.29 0.4 139.6 0.03 0.14 466.66 0.32 169.2 163.4 -3.4 1 2013 
20.9 260 0.29 0.67 228.5 0.25 0.42 167.5 0.04 0.25 625 0.29 228.5 206.1 -9.8 10 2005 
-0.2 0 0.25 0.35 138.3 0.21 0.24 113.3 0.04 0.11 275 0.25 138.3 117.9 -14.7 12 2012 
42.7 560 0.28 1.09 390 0.24 0.42 176.5 0.04 0.67 1675 0.28 390 270.7 -30.6 5 2013 
 21.9 420 0.27 0.59 217.4 0.23 0.4 173.4 0.04 0.19 475 0.27 217.4 213.5 -1.8 8 2009 
-4.2 80 0.34 1.03 301.9 0.28 0.68 242.4 0.06 0.35 583.33 0.34 301.9 193.7 -35.9 5 
0.9 30 0.26 0.34 131.8 0.22 0.27 122.6 0.04 0.07 175 0.26 131.8 120.2 -8.8 3 1 
5.6 90 0.35 0.76 217.7 0.29 0.51 178.2 0.06 0.25 416.66 0.35 217.7 157.6 -27.6 6 2010 
9.9 90 0.28 0.55 195.4 0.24 0.34 140.9 0.04 0.21 525 0.28 195.4 93 -52.4 14 
10.7 240 0.26 0.89 341.2 0.22 0.58 260.5 0.04 0.31 775 0.26 341.2 212.3 -37.8 4 
2.3 60 0.33 0.48 142.6 0.27 0.4 145.8 0.05 0.08 160 0.33 142.6 128.4 -10 1 
14.1 260 0.35 0.64 183.1 0.29 0.43 150.1 0.06 0.21 350 0.35 183.1 134.2 -26.7 2 2011 
-4.6 -100 0.29 0.43 145.1 0.25 0.34 134.2 0.04 0.09 225 0.29 145.1 119.7 -17.5 15 2010 
17.1 340 0.34 0.51 151.8 0.28 0.42 151.3 0.06 0.09 150 0.34 151.8 103.8 -31.6 1 2012 
1.2 30 0.35 0.37 108.2 0.29 0.28 96.4 0.06 0.09 150 0.35 108.2 97 -10.3 5 2013 
23.8 340 0.33 1.03 308.6 0.27 0.69 252.3 0.06 0.34 566.66 0.33 308.6 153.4 -50.3 3 2011 
-1.9 -30 0.37 0.54 146.7 0.31 0.39 126.1 0.06 0.15 250 0.37 146.7 158.6 8.1 12 
19.8 620 0.26 0.34 129 0.22 0.28 129.5 0.04 0.06 150 0.26 129 93.7 -27.4 3 2011 
3.6 70 0.4 0.56 141.3 0.34 0.4 119.3 0.06 0.16 266.66 0.4 141.3 81.1 -42.6 25 2009 
5.9 150 0.26 0.36 137.7 0.22 0.27 122.8 0.04 0.09 225 0.26 137.7 116.3 -15.6 7 2007 
56.4 320 0.28 0.46 162.8 0.24 0.28 115.5 0.04 0.18 450 0.28 162.8 145.8 -10.4 12 
6.7 90 0.39 0.79 203.7 0.33 0.46 141.5 0.06 0.33 550 0.39 203.7 207.2 1.7 25 2012 
-1.2 -30 0.36 0.61 166.8 0.3 0.41 134.9 0.06 0.2 333.33 0.36 166.8 132 -20.9 2000 
1.8 30 0.31 0.61 197.3 0.27 0.41 154.7 0.04 0.2 500 0.31 197.3 193.7 -1.8 56 2002 
3.3 80 0.34 0.56 162.8 0.28 0.39 138.7 0.06 0.17 283.33 0.34 162.8 131.1 -19.4 6 2009 
21.8 510 0.27 0.36 130 0.23 0.38 160.6 0.4 -0.02 50 0.27 130 77.3 -40.6 9 
22.3 330 0.28 1.14 404.5 0.24 0.47 194.2 0.04 0.67 1675 0.28 404.5 342.8 -15.3 10 
3.9 90 0.29 0.35 121.5 0.25 0.27 107.2 0.04 0.08 200 0.29 121.5 121.9 0.3 25 
21.2 430 0.28 0.55 197.3 0.24 0.36 151.6 0.04 0.19 475 0.28 197.3 151 -23.5 20 2012 
0.7 20 0.34 0.6 178.9 0.28 0.53 192.2 0.06 0.07 116.66 0.34 178.9 150.6 -15.8 
7.3 130 0.35 0.7 198.4 0.29 0.57 193.8 0.06 0.13 216.66 0.35 198.4 182.8 -7.9 10 
24.3 400 0.35 0.78 224.4 0.29 0.53 182.9 0.06 0.25 416.66 0.35 224.4 185.8 -17.2 10 2003 
29 230 0.28 0.89 324.6 0.23 0.33 141.6 0.05 0.56 1120 0.28 324.6 225 -30.7 10 2010 
0 0 0.4 1.82 458.1 0.34 0.68 200.4 0.06 1.14 1900 0.4 458.1 384.3 -16.1 30 2000 
16.1 240 0.29 0.56 191.4 0.25 0.43 171.7 0.04 0.13 325 0.29 191.4 127.8 -33.2 20 2007 
4 130 0.26 0.32 120.9 0.22 0.29 130.1 0.04 0.03 75 0.26 120.9 133.9 10.8 5 2009 
8.3 160 0.33 0.51 151.8 0.27 0.41 148.9 0.06 0.1 166.66 0.33 151.8 116.9 -23 2 2012 
6.5 90 0.27 0.34 126.2 0.23 0.3 131.4 0.04 0.04 100 0.27 126.2 100.3 -20.5 15 1998 
6.9 110 0.37 0.59 161.1 0.31 0.41 134.1 0.06 0.18 300 0.37 161.1 143.1 -11.1 5 2008 
15.1 330 0.26 1.05 403.1 0.22 0.58 260.5 0.04 0.47 1175 0.26 403.1 248.6 -38.3 4 2012 
2.1 60 0.28 0.38 139.5 0.23 0.34 143.9 0.05 0.04 80 0.28 139.5 110.8 -20.6 3 
6.5 90 0.37 0.7 188.8 0.31 0.45 144.4 0.06 0.25 416.66 0.37 188.8 195.3 3.4 33 2012 
5.1 40 0.36 1.11 309.9 0.3 0.45 151.1 0.06 0.66 1100 0.36 309.9 157.8 -49.1 6 2012 
5.4 70 0.35 0.55 155.5 0.29 0.35 122.1 0.06 0.2 333.33 0.35 155.5 126.4 -18.7 15 2012 
3.5 90 0.36 0.77 210.9 0.3 0.64 209.5 0.06 0.13 216.66 0.36 210.9 130.8 -38 5 
6.5 200 0.27 0.31 115.8 0.23 0.29 130.6 0.04 0.02 50 0.27 115.8 103.5 -10.6 3 
15.8 450 0.28 0.34 120 0.24 0.25 105.1 0.04 0.09 225 0.28 120 101.9 -15.1 10 2008 
18.8 270 0.3 0.45 153 0.26 0.28 108.9 0.04 0.17 425 0.3 153 103.7 -32.2 20 2003 
4.1 70 0.36 0.43 119.3 0.3 0.3 100.6 0.06 0.13 216.66 0.36 119.3 121.5 1.8 10 2011 
9.7 230 0.27 0.39 143.3 0.23 0.3 131.5 0.04 0.09 225 0.27 143.3 108.5 -24.3 5 2000 
7.7 160 0.36 0.47 130.5 0.3 0.32 108.6 0.06 0.15 250 0.36 130.5 127.9 -2 10 2009 
10.5 180 0.37 0.68 182.5 0.31 0.5 158.7 0.06 0.18 300 0.37 182.5 149.8 -17.9 20 2008 
17.6 450 0.29 0.79 274.2 0.25 0.52 209.1 0.04 0.27 675 0.29 276.2 260.8 -4.9 10 2007 
14.8 310 0.28 1.21 436.3 0.24 0.37 155.3 0.04 0.84 2100 0.28 436.3 139.5 -68 10 
40.3 470 0.33 1.87 570.2 0.27 0.72 271.3 0.06 1.15 1916.66 0.33 570.2 268.5 -52.9 8 
15.9 300 0.28 0.88 310.4 0.24 0.63 260 0.04 0.25 625 0.28 310.4 184.5 -40.6 10 
20.3 350 0.29 0.96 331.6 0.25 0.52 207.3 0.04 0.44 1100 0.29 331.6 188.8 -43.1 10 2012 1 
22 230 0.34 0.78 232.5 0.28 0.55 200.7 0.06 0.23 383.33 0.34 232.5 183.1 -21.2 2 
6.4 140 0.36 0.68 187.9 0.3 0.53 174.5 0.06 0.15 250 0.36 187.9 150.4 -20 3 
3.9 100 0.29 0.36 124.8 0.25 0.28 112.2 0.04 0.08 200 0.29 124.8 94.6 -24.2 20 2003 
7.6 120 0.37 2.21 598.2 0.31 0.7 228 0.06 2.14 0.37 598.2 379.8 -36.5 10 2009 
8.5 190 0.33 0.57 174.4 0.27 0.42 156.9 0.06 0.15 250 0.33 174.4 132.6 -24 10 2011 
40.6 530 0.27 0.73 268.3 0.23 0.56 239.4 0.04 0.17 425 0.27 268.3 225 -16.1 10 2005 
11.2 290 0.25 0.48 188.4 0.21 0.41 192.1 0.04 0.07 175 0.25 188.4 155.3 -17.5 4 2011 
5.8 80 0.34 0.84 249.6 0.28 0.33 115.9 0.06 0.52 866.66 0.34 249.6 156.5 -37.3 10 2002 
10.9 280 0.26 0.35 135.1 0.22 0.33 151.9 0.04 0.02 50 0.26 135.1 98.3 -27.3 24 
24.3 580 0.26 0.41 157.5 0.22 0.22 99.3 0.04 0.19 475 0.26 157.5 147.1 -6.6 4 2011 
7.7 230 0.26 0.36 136.2 0.22 0.24 108.2 0.04 0.12 300 0.26 136.2 111.2 -18.4 1 6 2013 
-2.3 -50 0.35 0.68 193.1 0.29 0.42 145 0.06 0.26 433.33 0.35 193.1 150.5 -22 2 2013 
32.8 410 0.38 0.77 204.3 0.32 0.49 156.4 0.06 0.28 466.66 0.38 204.3 126.9 -37.9 1 2013 
34.1 270 0.29 1.61 547.7 0.25 0.45 175.2 0.04 1.16 2900 0.29 547.7 273.8 -50 30 1983 
-4.2 -20 0.38 0.89 236.9 0.32 0.42 134.5 0.06 0.47 783.33 0.38 236.9 296.2 25 25 1988 
-4 -90 0.38 0.45 117.9 0.32 0.39 124.2 0.06 0.06 100 0.38 117.9 106 -10 20 2000 
19.6 190 0.41 1.85 445.2 0.35 1.6 452.4 0.06 1.79 2983.33 0.41 445.2 599.3 34.6 45 2009 
4.8 90 0.37 0.61 166.1 0.31 0.44 145 0.06 0.17 283.33 0.37 166.1 188.4 13.5 6 2013 
3.9 100 0.27 0.5 182.5 0.23 0.44 187.4 0.06 0.06 100 0.27 182.5 132.8 -27.2 2 2012 
13.3 230 0.29 0.71 249.9 0.25 0.4 164.5 0.04 0.67 1675 0.29 249.9 208 -16.8 20 1998 
-6.1 -140 0.29 0.26 88.4 0.25 0.18 71.7 0.04 0.08 200 0.29 88.4 90 1.7 8 2005 
7.7 120 0.37 0.6 163.2 0.31 0.35 114.9 0.06 0.25 416.66 0.37 163.2 135 -17.3 2 2013 
3.5 100 0.36 0.4 110.6 0.32 0.31 97.9 0.04 0.09 225 0.36 110.6 99 -10.4 1 2013 
0.7 10 0.38 0.49 128.7 0.32 0.33 103.3 0.06 0.16 266.66 0.38 128.7 112.5 -12.6 10 
4.8 60 0.37 0.73 198.4 0.31 0.26 83.3 0.06 0.47 783.33 0.37 198.4 169.2 -14.7 8 2013 
4.1 40 0.29 0.68 236.4 0.25 0.4 159.4 0.04 0.28 700 0.29 236.4 357.7 51.3 20 1993 
0.4 10 0.35 0.61 174.7 0.29 0.35 122.8 0.06 0.26 433.33 0.35 174.7 94.5 -45.9 5 2000 
3.9 90 0.35 0.79 224.9 0.29 0.61 209.9 0.06 0.18 300 0.35 224.9 206.5 -8.2 1 
6 170 0.27 0.42 157.1 0.23 0.23 99.7 0.04 0.19 475 0.27 157.1 96.9 -38.3 4 
11 190 0.3 0.75 251.9 0.26 0.39 151.6 0.04 0.36 900 0.3 251.9 158.7 -37 10 2005 
7.9 170 0.26 0.46 176.6 0.22 0.24 106.2 0.04 0.22 550 0.26 176.6 121 -31.5 17 1997 
18.5 200 0.39 1.37 350 0.33 0.52 156.1 0.06 0.85 1416.6
6 
0.39 350 292.1 -16.5 10 2005 




131 -7.8 1 6 2012 
84.8 790 0.31 0.96 312 0.27 0.38 140.7 0.04 0.58 1450 0.31 312 160.8 -48.5 25 1998 
12.8 110 0.34 2.28 674.4 0.28 0.73 261.8 0.06 1.55 2583.3
3 
0.34 674.4 560.9 -16.8 16 2003 
1.2 20 0.29 0.75 261.7 0.25 0.34 137.6 0.04 0.41 1025 0.29 261.7 169 -35.4 20 2011 
12.9 240 0.35 0.61 172.3 0.29 0.33 113.4 0.06 0.28 466.66 0.35 172.3 168.3 -2.3 15 2003 
3 110 0.44 217 0.27 120.6 0.17 0.2 217 203.7 -6.1 1 6 2012 
2.9 60 0.35 0.5 142.3 0.29 0.35 118.9 0.06 0.15 250 0.35 142.3 110.7 -22.3 2 
15.3 310 0.31 0.33 107.2 0.27 0.31 117.2 0.04 0.02 50 0.31 107.2 71.2 -33.6 40 1993 
2.4 40 0.38 0.58 151.2 0.32 0.43 134.9 0.06 0.15 250 0.38 151.2 153.6 1.6 25 
3.5 110 0.28 0.29 103.7 0.24 0.24 98.1 0.04 0.05 125 0.28 103.7 93.4 -10 6 2013 
3.3 110 0.27 0.49 180.9 0.23 0.33 142.4 0.04 0.16 400 0.27 180.9 111.2 -38.6 5 2013 
71.1 390 0.36 1.44 398.9 0.3 0.29 97.7 0.06 1.15 1916.6
6 
0.36 398.9 248.9 -37.6 10 2003 
5.5 80 0.38 0.68 179.3 0.32 0.43 135 0.06 0.25 416.66 0.38 179.3 150.3 -16.2 4 2011 
34 260 0.35 1.47 415.9 0.29 0.57 194.5 0.06 0.9 1500 0.35 415.9 297.9 -28.4 25 
2.6 90 0.27 0.35 126.7 0.23 0.3 129.5 0.04 0.05 125 0.27 126.7 102.2 -19.3 5 
12.5 290 0.33 0.37 112.5 0.27 0.31 115.7 0.06 0.06 100 0.33 112.5 102.7 -8.7 10 2002 
16.7 410 0.27 0.46 169.8 0.23 0.37 161 0.04 0.09 225 0.27 169.8 107.6 -36.7 3 2013 
 3.6 90 0.35 0.35 101.4 0.29 0.27 95.4 0.06 0.08 133.33 0.35 101.4 135.6 33.8 4 2012 
45.6 320 0.28 1.05 371.1 0.24 0.39 160.5 0.04 0.66 1650 0.28 371.1 305 -17.8 10 2010 
18.6 160 0.39 0.75 191.2 0.33 0.23 69.1 0.06 0.52 866.6
6 
0.39 191.2 158.1 -17.3 48 2010 3 
15 210 0.37 0.61 167.2 0.31 0.28 92.4 0.06 0.33 550 0.37 167.2 105.6 -36.8 10 2003 
-3 -50 0.39 0.74 191.5 0.33 0.51 157.7 0.06 0.23 383.33 0.39 191.5 107.7 -43.7 25 1993 
-1.6 -40 0.35 0.63 182.1 0.29 0.48 167.7 0.06 0.15 250 0.35 182.1 137.1 -24.7 3 2011 3 
-0.1 -10 0.34 0.56 162.5 0.28 0.45 158.8 0.06 0.11 183.33 0.34 162.5 159.1 -2.1 4 2000 
3.4 70 0.36 0.56 156.7 0.3 0.41 140.1 0.06 0.15 250 0.36 156.7 133 -15.1 6 
4.9 130 0.34 0.62 178.7 0.28 0.47 166.9 0.06 0.15 250 0.34 178.7 158.1 -11.5 10 2000 
3.1 120 0.26 0.33 124.9 0.22 0.27 122.6 0.04 0.06 150 0.26 124.9 124.3 -0.5 3 2000 
18.1 220 0.35 0.63 176.8 0.29 0.34 115.7 0.06 0.29 483.33 0.35 176.8 165 -6.7 25 1998 
15.5 340 0.31 0.54 171.6 0.28 0.38 133 0.03 0.16 533.33 0.31 171.6 134.1 -21.8 2 2013 
4.2 60 0.31 0.82 269.5 0.27 0.45 171 0.04 0.37 925 0.31 269.5 263.4 -2.3 30 2000 
22.5 180 0.4 1.52 380.2 0.34 0.64 188.8 0.06 0.88 1466.6
6 
0.4 380.2 265.4 -30.2 20 2007 
3.7 100 0.27 0.39 145.7 0.23 0.32 137.7 0.04 0.07 175 0.27 145.7 146.6 0.6 10 2008 
8.4 230 0.27 0.43 159.4 0.23 0.32 140.6 0.04 0.11 275 0.27 159.4 142.5 -10.6 3 
0.3 20 0.27 0.4 148.1 0.23 0.34 145.7 0.04 0.06 150 0.27 148.1 134.2 -9.4 10 2007 
-1.5 -20 0.29 0.5 172.9 0.25 0.34 138.1 0.04 0.16 400 0.29 172.9 106.2 -38.6 15 2003 
0.3 10 0.25 0.25 97.3 0.21 0.21 98 0.04 0.04 100 0.25 97.3 96 -1.2 1 
0 0 0.4 1.78 444 0.34 1.47 432.3 0.06 0.31 516.66 0.4 444 756.1 70.3 20 2003 
4.9 100 0.36 0.55 152.5 0.3 0.38 128 0.06 0.17 283.33 0.36 152.5 188.8 23.8 3 2010 
36.7 240 0.42 0.84 200.6 0.36 0.48 134.2 0.06 0.36 600 0.42 200.6 210.4 4.9 25 1988 
0.3 10 0.35 0.59 168.6 0.29 0.49 169.3 0.06 0.1 166.66 0.35 168.6 207.7 23.2 10 2005 
20.6 290 0.3 0.66 219.6 0.26 0.49 189.9 0.04 0.17 425 0.3 219.6 143.3 -34.7 15 2001 
4.6 120 0.28 0.51 179.3 0.24 0.34 142.2 0.04 0.17 425 0.28 179.3 109.5 -39 20 2010 
-4.8 -110 0.44 0.82 185.9 0.36 0.61 169.6 0.08 0.21 262.5 0.44 185.9 116.4 -37.4 4 2009 
3.9 90 0.35 0.26 74.5 0.29 0.2 66.7 0.06 0.06 100 0.35 74.5 124.3 66.8 13 2000 
3.4 80 0.3 0.25 85.5 0.26 0.18 71.5 0.04 0.07 175 0.3 85.5 94.6 10.7 15 2008 
2.6 70 0.27 0.41 155 0.23 0.37 164.1 0.04 0.04 100 0.27 155 126.3 -18.5 10 2013 
3.7 60 0.35 0.94 269 0.29 0.58 201 0.06 0.36 600 0.35 269 194.3 -27.8 9 2013 
17.7 110 0.33 0.69 209.6 0.27 0.48 176.6 0.06 0.21 350 0.33 209.6 139.9 -33.3 10 2012 
12.3 240 0.34 0.52 150.5 0.28 0.38 135.1 0.06 0.14 233.33 0.34 150.5 104.9 -30.3 13 2000 
2.2 40 0.34 0.54 158.5 0.28 0.36 128 0.06 0.18 300 0.34 158.5 138.2 -12.8 3 2013 
15.7 70 0.28 1.14 402 0.24 0.42 172.8 0.04 0.72 1800 0.28 402 371.8 -7.5 20 1998 
27.1 450 0.28 0.49 174.5 0.24 0.33 138.2 0.04 0.16 400 0.28 174.5 160.6 -7.9 10 2011 4 
3.3 100 0.28 0.24 85.8 0.24 0.21 87.1 0.04 0.03 75 0.28 85.8 81.4 -5.1 
25.1 330 0.36 1.26 346.9 0.3 0.44 143.6 0.06 0.82 1366.6
6 
0.36 346.9 203.5 -41.3 6 2011 
34.7 750 0.27 0.49 177.1 0.23 0.35 149.4 0.04 0.14 350 0.27 177.1 131.8 -25.6 10 
18.4 250 0.28 1.06 372.5 0.24 0.55 226.6 0.04 0.51 1275 0.28 372.5 161.1 -56.7 16 2003 1 
17 180 0.37 0.69 187.4 0.31 0.41 134.4 0.06 0.28 466.66 0.37 187.4 120 -36 10 2008 
26.5 530 0.27 0.47 175.2 0.23 0.32 141.5 0.04 0.15 375 0.27 175.2 124.1 -29.2 18 1995 
14.3 460 0.26 0.38 147.9 0.22 0.31 139.4 0.04 0.07 175 0.26 147.9 92.7 -37.4 5 2009 
20.3 550 0.27 0.43 158.7 0.23 0.25 109.3 0.04 0.18 450 0.27 158.7 127.1 -19.9 3 
5.6 210 0.27 0.32 119 0.23 0.22 95.8 0.04 0.1 250 0.27 119 128.2 7.8 3 
5.1 80 0.37 0.4 107.1 0.31 0.32 104 0.06 0.08 133.33 0.37 107.1 99.4 -7.2 1 
15.7 230 0.34 0.8 231.1 0.28 0.44 154.4 0.06 0.36 600 0.34 231.1 140.2 -39.3 9 
3.2 100 0.28 0.34 121.1 0.24 0.24 98.7 0.04 0.1 250 0.28 121.1 109.6 -9.5 12 
14.5 250 0.36 0.68 186.3 0.3 0.33 109.6 0.06 0.35 583.33 0.36 186.3 111.7 -40.1 20 1998 
64.2 410 0.3 0.65 212 0.26 0.31 119.1 0.04 0.34 850 0.3 212 217 2.4 10 
5.9 170 0.27 0.47 172.1 0.23 0.29 126.2 0.04 0.18 450 0.27 172.1 111.2 -35.3 20 
15.4 370 0.26 0.32 120.9 0.22 0.23 102.7 0.04 0.09 225 0.26 120.9 110.6 -8.5 3 2011 
-0.7 -10 0.38 0.76 196.4 0.32 0.48 148.9 0.06 0.28 466.66 0.38 196.4 138.9 -29.3 3 
2.9 90 0.29 0.45 154.6 0.27 0.39 142.6 0.02 0.06 300 0.29 154.6 124.3 -19.6 1 
5.4 80 0.28 0.41 146.8 0.24 0.3 127.4 0.04 0.11 275 0.28 146.8 114.2 -22.2 15 2011 
44 240 0.26 1.11 430 0.22 0.42 193.8 0.04 0.69 1725 0.26 430 242 -43.7 13 2003 
7.5 130 0.33 0.7 208.8 0.27 0.33 121.5 0.06 0.37 616.66 0.33 208.8 201.4 -3.6 5 2013 
1.6 30 0.3 0.53 179.3 0.26 0.3 119.2 0.04 0.23 575 0.3 179.3 160.9 -10.3 2005 
14.9 280 0.26 0.64 251.1 0.22 0.51 236.4 0.04 0.13 325 0.26 251.1 132.6 -47.2 3 2012 
5.6 150 0.28 0.43 157.3 0.24 0.35 148.4 0.04 0.08 200 0.28 157.3 128.4 -18.3 5 2000 
8.6 170 0.36 0.53 146.9 0.3 0.41 136.4 0.06 0.12 200 0.36 146.9 133.5 -9.1 5 
-4.9 -170 0.28 0.31 109.6 0.24 0.27 109.9 0.04 0.04 100 0.28 109.6 99.5 -9.3 3 
0.8 30 0.33 0.49 149.1 0.29 0.42 145.6 0.04 0.07 175 0.33 149.1 131.3 -12 3 
0.4 0 0.35 1.35 382.1 0.29 0.29 97.9 0.06 1.06 1766.6
6 
0.35 382.1 320.1 -16.2 26 1987 
5.7 100 0.38 0.5 132.6 0.32 0.24 74.6 0.06 0.26 433.33 0.38 132.6 95.7 -27.8 1 
3.2 80 0.27 0.48 178.6 0.23 0.31 133.5 0.04 0.17 425 0.27 178.6 188.4 5.5 23 2008 
2.4 40 0.35 0.8 227.7 0.29 0.33 113.2 0.06 0.47 783.33 0.35 227.7 173.2 -23.9 6 2011 
-4.4 -150 0.26 0.45 174.7 0.22 0.24 109.8 0.04 0.21 525 0.26 174.7 177 1.4 2 
19.1 580 0.26 0.41 156 0.22 0.24 108.3 0.04 0.17 425 0.26 156 132.4 -15.1 8 
30.4 250 0.39 1.58 407.4 0.33 0.64 196.4 0.06 0.94 1566.6
6 
0.39 407.4 266.4 -34.6 25 1993 
1.3 40 0.28 0.45 161 0.24 0.35 146.2 0.04 0.1 250 0.28 161 138.3 -14.1 15 2011 
1.2 40 0.32 0.41 126.1 0.26 0.33 126.2 0.26 0.08 133.33 0.32 126.1 99.4 -21.2 10 2012 
-1 -20 0.35 0.41 115.1 0.29 0.27 92.2 0.06 0.14 233.33 0.35 115.1 117.7 2.2 1 
1.4 20 0.26 0.92 357 0.22 0.65 301.8 0.04 0.27 675 0.26 357 249.5 -30.1 20 2000 
4 100 0.28 0.46 164.4 0.24 0.38 158.1 0.04 0.08 200 0.28 164.4 152.3 -7.4 27 
3.1 70 0.33 0.49 150.5 0.27 0.36 133.2 0.06 0.13 216.66 0.33 150.5 129.3 -14.1 2 
17.8 320 0.27 0.65 244.5 0.23 0.42 185.2 0.04 0.23 575 0.27 244.5 161.8 -33.8 5 2013 
5.5 100 0.35 0.66 189.7 0.29 0.39 138.2 0.06 0.27 450 0.35 189.7 174.1 -8.2 1 
31 450 0.36 0.4 110.9 0.3 0.36 120 0.06 0.04 66.66 0.36 110.9 92.7 -16.4 18 
12.1 310 0.28 0.46 164.7 0.24 0.41 172.5 0.04 0.05 125 0.28 164.7 101.5 -38.4 13 2000 
31.3 510 0.36 0.82 231.7 0.3 0.48 163.2 0.06 0.34 566.66 0.36 231.7 158.3 -31.7 6 2008 
27.7 540 0.28 0.79 279.6 0.24 0.43 178.7 0.04 0.36 900 0.28 279.6 150.7 -46.1 10 2005 4 
-13.4 -70 0.31 0.58 188.6 0.27 0.22 84 0.04 0.36 900 0.31 188.6 209.5 11.1 30 1995 4 
7.7 120 0.33 0.73 217.6 0.27 0.53 192.3 0.06 0.2 333.33 0.33 217.6 183.3 -15.8 14 2008 
10.3 140 0.37 1.16 313.3 0.31 0.77 248.3 0.06 0.39 650 0.37 333.3 206.3 -34.2 13 2000 
-1 -10 0.37 0.65 172.8 0.31 0.45 144.2 0.06 0.2 333.33 0.37 172.8 114 -34 12 2010 
32.9 300 0.3 1.06 356.3 0.26 0.66 256.6 0.04 0.4 1000 0.3 356.3 332.5 6.7 30 2007 
7.4 160 0.27 0.47 174.2 0.23 0.39 168.2 0.04 0.08 200 0.27 174.2 141.6 -18.7 4 2012 
7.3 140 0.36 0.61 169 0.3 0.48 157.8 0.06 0.13 216.66 0.36 169 134.6 -20.3 22 2006 
19 390 0.3 0.3 101.4 0.26 0.21 82 0.04 0.09 225 0.3 101.4 72.2 -28.8 25 2003 
35 680 0.29 0.81 279.7 0.25 0.41 164.5 0.04 0.4 1000 0.29 279.7 117.2 -58.1 20 1998 
4.4 110 0.31 0.46 149.2 0.27 0.39 144 0.04 0.07 175 0.31 149.2 97.1 -34.9 20 2006 
3.6 70 0.36 0.37 104.9 0.3 0.23 79.5 0.06 0.14 233.3
3 
0.36 104.9 90 -14.2 10 2009 3 
5.7 120 0.37 0.48 128.6 0.31 0.38 122.2 0.06 0.1 166.66 0.37 128.6 107.7 -16.2 3 2011 
7.2 230 0.28 0.2 73.7 0.23 0.18 78.4 0.05 0.02 40 0.28 73.7 101 37.1 4 1 
8.6 130 0.36 0.67 187.4 0.3 0.58 194.8 0.06 0.09 150 0.36 187.4 145.6 -22.3 3 2010 
14.2 190 0.33 0.46 139 0.27 0.29 106.7 0.06 0.17 283.3
3 
0.33 139 122.1 -12.2 1 2012 3 
62.1 670 0.29 0.37 125.7 0.25 0.25 99.7 0.04 0.12 300 0.29 125.7 103.4 -17.7 30 1991 4 
7.4 120 0.39 1.09 280.7 0.33 0.52 158.7 0.06 0.57 950 0.39 280.7 189.1 -32.6 1 2013 
5.7 170 0.26 0.32 121.7 0.22 0.29 128.7 0.04 0.03 75 0.26 121.7 104.8 -13.9 7 2013 
 1.4 20 0.39 0.46 117 0.33 0.41 122.2 0.06 0.05 83.33 0.39 117 133.8 14.3 10 2003 
21.1 420 0.32 0.61 189.3 0.26 0.5 189 0.06 0.11 183.33 0.32 189.3 149.9 -20.8 2 
16.2 270 0.28 0.52 185.5 0.24 0.38 160.3 0.04 0.14 350 0.28 185.5 133.5 -28 8 2013 
34.4 610 0.35 0.77 221.3 0.29 0.45 155.6 0.06 0.32 533.33 0.35 221.3 118.2 -46.6 2 2012 
8.4 180 0.28 0.49 177.3 0.24 0.39 164.4 0.04 0.1 250 0.28 177.3 131.6 -25.8 15 2001 
9.6 140 0.39 0.47 120.3 0.33 0.32 98.7 0.06 0.15 250 0.39 120.3 106.6 -11.4 12 2003 
3.3 90 0.25 0.6 241.3 0.25 0.45 179.2 0 0.15 0 0.25 241.3 191.4 -20.7 6 2009 
7.5 280 0.26 0.72 273.4 0.22 0.37 163.4 0.04 0.35 875 0.26 273.4 142.1 -48 2 2011 
11.5 150 0.38 1.05 275.5 0.32 0.52 160.8 0.06 0.53 883.33 0.38 275.5 197.1 -28.5 30 1988 
19.5 150 0.28 0.93 330.5 0.24 0.5 204.7 0.04 0.43 1075 0.28 330.5 219 -33.7 20 1993 
13.1 210 0.3 0.67 223.6 0.26 0.36 137.7 0.04 0.31 775 0.3 223.6 169.3 -24.3 35 1993 
30.7 660 0.2 0.48 242.6 0.23 0.32 141.3 -0.03 0.16 -533.33 0.2 242.6 197.7 -18.5 2 
4.7 80 0.4 0.54 137.5 0.34 0.48 143.3 0.06 0.06 100 0.04 137.5 115.2 -16.2 25 1993 
-4.1 -80 0.31 0.33 108.3 0.27 0.3 113.9 0.04 0.03 75 0.31 108.3 105 -3 30 2000 
-1.8 -60 0.33 0.36 110.1 0.27 0.33 125.6 0.06 0.03 50 0.33 110.1 92.7 -15.7 5 
12.5 170 0.38 1.22 322.7 0.32 0.77 242.2 0.06 0.45 750 0.38 322.7 171.8 -46.8 10 
18.5 410 0.27 0.57 213.2 0.23 0.33 142.2 0.04 0.24 600 0.27 213.2 185.9 -12.8 10 2009 4 
7.9 290 0.26 0.44 166 0.22 0.35 154.1 0.04 0.09 225 0.26 166 143.7 -13.4 3 1 
0.7 10 0.36 0.45 121.9 0.3 0.4 133.7 0.06 0.05 83.33 0.36 124.9 183.1 46.6 22 1995 
4.5 120 0.34 0.4 118.9 0.28 0.3 108.7 0.06 0.1 166.66 0.34 118.9 85.3 -28.3 2 
4 120 0.28 0.35 127.8 0.24 0.28 120.2 0.04 0.07 175 0.28 127.8 143.8 12.5 15 2000 
50.3 550 0.37 1.14 310.8 0.31 0.74 243.1 0.06 0.4 666.66 0.37 310.8 209.5 -32.6 20 2006 
6.9 210 0.27 0.26 98.5 0.23 0.19 84.5 0.04 0.07 175 0.27 98.5 88.7 -9.9 2 6 2012 
1.8 60 0.26 0.29 113.2 0.22 0.22 99.8 0.04 0.07 175 0.26 113.29 91.8 -18.9 1 6 
15.5 440 0.25 0.63 246.8 0.21 0.42 193.9 0.04 0.21 525 0.25 246.8 138.3 -44 10 2009 
7.8 180 0.34 0.41 120.6 0.28 0.28 100.3 0.06 0.13 216.66 0.34 120.6 118.5 -1.7 4 2009 
1.9 30 0.35 0.9 254.7 0.29 0.42 144.3 0.06 0.48 800 0.35 254.7 176.7 -30.6 22 
17 210 0.37 1.24 337.9 0.31 0.67 219.3 0.06 0.57 950 0.37 337.9 254.8 -24.6 15 2012 
2.2 30 0.36 0.81 221.9 0.3 0.57 187.1 0.06 0.24 400 0.36 221.9 160 -27.9 4 
4.2 140 0.26 0.3 114.9 0.22 0.29 132 0.04 0.01 25 0.26 114.9 89.7 -21.9 7 2011 4 
-6.6 -110 0.31 0.4 131.3 0.27 0.3 112.7 0.04 0.1 250 0.31 131.3 180.7 37.6 20 2013 
10.5 330 0.26 0.46 176.8 0.22 0.32 144.4 0.04 0.14 350 0.26 176.8 100.1 -43.4 2 2013 4 
18.7 260 0.36 0.47 130.1 0.3 0.4 133.4 0.06 0.07 116.66 0.36 130.1 123.4 -5.1 15 2000 
0.6 20 0.28 0.24 87.8 0.24 0.23 95.7 0.04 0.01 25 0.28 87.8 84.9 -3.3 20 2013 
16.5 500 0.27 0.43 157.1 0.23 0.35 151.7 0.04 0.08 200 0.27 157.1 119.7 -23.8 1 6 2012 
1.4 40 0.24 0.3 124.4 0.25 0.27 108 0.24 124.4 105.6 0.24 124.4 105.6 -15.2 5 2008 
13.3 290 0.3 0.36 119.3 0.26 0.29 112.6 0.04 0.07 175 0.3 119.3 103.8 -13 20 1996 
11.2 210 0.36 0.64 174.9 0.3 0.43 142.7 0.06 0.21 350 0.36 174.9 145.7 -16.7 15 2013 3 
-0.1 -10 0.36 0.73 205.1 0.3 0.54 180.8 0.06 0.19 316.66 0.36 205.1 159.5 -22.3 28 1995 
19.2 290 0.34 0.73 216.3 0.28 0.51 183.6 0.06 0.22 366.66 0.34 216.3 174.6 -19.3 1 2013 
-1.3 -30 0.38 0.79 211.4 0.32 0.49 156.6 0.06 0.3 500 0.38 211.4 193 -8.7 4 2013 
30.5 390 0.3 0.6 197.9 0.26 0.34 128.8 0.04 0.26 650 0.3 197.9 88.5 -55.3 25 2010 4 
20.5 160 0.36 1.39 385.5 0.3 0.4 132 0.06 0.99 1650 0.36 385.5
2 
275.8 -28.5 6 2013 3 
3.8 60 0.3 0.34 112.8 0.26 0.23 89 0.04 0.11 275 0.3 112.8 102.1 -9.5 8 2005 
3.4 70 0.3 0.4 132.1 0.26 0.25 93.5 0.04 0.15 375 0.3 132.1 124.3 -5.9 35 2013 
50.4 660 0.31 0.65 211.5 0.27 0.34 126.7 0.04 0.31 775 0.31 211.5 132.5 -37.3 20 2012 
4.1 70 0.3 0.62 207.6 0.26 0.4 153 0.04 0.22 550 0.3 207.6 163.8 -21.1 2 2012 4 
2.6 60 0.3 0.39 128.4 0.26 0.27 104 0.04 0.12 300 0.3 128.4 116.1 -9.6 3 2011 
46.3 540 0.37 1.38 375 0.31 0.53 171.2 0.06 0.85 1416.6
6 
0.37 375 120.1 -68 4 2013 
1 10 0.38 1.02 269.4 0.32 0.67 211 0.06 0.35 583.33 0.38 269.4 201.1 -25.4 10 2012 
-0.7 -20 0.28 0.26 95.2 0.23 0.19 81.8 0.05 0.07 140 0.28 95.2 77.9 -18.1 6 2012 
0.8 10 0.39 1.17 303.6 0.33 0.59 180.9 0.06 0.58 966.66 0.39 303.6 261.8 -13.8 25 2007 
8.9 110 0.39 1.05 270.2 0.33 0.64 194.8 0.06 0.41 683.33 0.39 270.2 237.3 -12.1 10 2010 
8.9 110 0.04 1.45 359.7 0.34 0.76 220.7 0.06 0.69 1150 0.4 359.7 229.9 -36.1 20 2012 
-2.7 -60 0.35 0.58 165.6 0.29 0.4 139.1 0.06 0.18 300 0.35 165.6 139.2 -15.9 7 2007 
-1.5 -30 0.35 0.63 178.9 0.29 0.4 137.7 0.06 0.23 383.33 0.35 178.9 111.5 -37.7 12 2013 
4.8 80 0.34 0.76 222.4 0.28 0.55 195.6 0.06 0.21 350 0.34 222.4 109.2 -50.9 5 2010 
6.2 150 0.33 0.58 173.8 0.27 0.38 138.4 0.06 0.2 333.33 0.33 173.8 102.3 -41.2 2 
20 210 0.29 0.73 248.9 0.25 0.44 172.6 0.04 0.29 725 0.29 248.9 249 0 10 2005 
29.3 350 0.29 0.59 201.1 0.25 0.38 147.7 0.06 0.21 525 0.29 201.1 143.4 -28.7 20 
19.3 430 0.27 0.61 222.2 0.23 0.46 197 0.04 0.15 375 0.27 222.2 185.4 -16.6 15 2009 
1.8 80 0.26 0.36 139.2 0.26 0.33 128.1 0 0.03 0 0.26 139.2 140.4 0.9 10 2012 
19.3 540 0.26 0.19 72.7 0.22 0.19 85.8 0.04 0 0 0.26 72.7 37.5 -48.4 6 2008 
18.8 180 0.3 0.7 229.5 0.26 0.39 149.3 0.04 0.31 775 0.3 229.5 167.5 -27 52 1980 
22.5 180 0.4 1.52 380.2 0.34 0.64 188.6 0.06 0.88 1466.6
6 
0.4 380.2 265.4 -30.2 30 2002 
4.9 140 0.27 0.49 179.4 0.23 0.38 163.9 0.04 0.11 275 0.27 179.4 138.5 -22.8 3 2012 
0.6 10 0.29 0.38 127.9 0.25 0.33 129.3 0.04 0.05 125 0.29 127.9 139.8 9.3 20 2001 
51.1 380 0.28 0.86 303.5 0.24 0.35 144 0.04 0.51 1275 0.28 303.5 164.5 -45.8 
3.6 80 0.34 0.37 109.1 0.28 0.3 109.2 0.06 0.07 116.66 0.34 109.1 106.8 -2.1 4 
6.7 150 0.35 0.34 97.8 0.29 0.21 73.9 0.06 0.13 216.66 0.35 97.8 83.9 -14.2 5 2000 
15.8 210 0.38 0.93 246.3 0.32 0.56 178.5 0.06 0.37 616.66 0.38 246.3 168 -31.8 20 2003 
28 140 0.41 1.56 379.6 0.35 0.7 198.2 0.06 0.86 1433.3
3 
0.41 379.6 390.5 2.9 30 1998 
101.4 680 0.31 0.77 250.9 0.27 0.4 150.4 0.04 0.37 925 0.31 250.9 137.1 -45.4 40 2003 
1.8 40 0.35 0.52 149.1 0.29 0.43 149 0.06 0.09 150 0.35 149.1 99.8 -33.1 7 2010 
3.5 100 0.26 0.61 235.4 0.22 0.42 194.2 0.04 0.19 475 0.26 235.4 130.8 -44.4 10 2009 
2.1 40 0.29 0.8 275.9 0.25 0.47 188.2 0.04 0.33 825 0.29 275.9 201.4 -27 30 1993 
9.4 230 0.34 0.59 172 0.28 0.37 132 0.06 0.22 366.66 0.34 172 106 -38.2 6 
12 250 0.26 0.87 329 0.22 0.41 185 0.04 0.46 1150 0.26 329 210 -36.2 15 
71.6 320 0.39 1.26 323 0.33 0.29 89 0.06 0.97 1616.6
6 
0.39 323 301 -6.7 36 1978 
-1.8 -30 0.34 0.51 150 0.28 0.44 157 0.06 0.07 116.66 0.34 150 157 4.1 1 2012 
17.2 80 0.41 0.74 181.9 0.31 0.3 85.9 0.1 0.44 440 0.41 182 274 50.8 25 2007 
11.1 240 0.27 0.39 145 0.23 0.27 115.8 0.04 0.12 300 0.27 145.4 115.4 -20.7 10 2007 
0.8 20 0.28 0.29 105 0.24 0.25 104 0.04 0.04 100 0.28 105 100 -4.5 10 2012 
17.8 380 0.27 1.38 520 0.23 0.6 266 0.04 0.78 1950 0.27 520 168 -66 8 2005 
8.8 140 0.38 0.48 128 0.32 0.25 78.9 0.06 0.23 383.33 0.38 128 105 -17.9 15 2001 
47.6 390 0.39 0.74 188.9 0.33 0.35 106.9 0.06 0.39 650 0.39 188 135 -28 12 2001 
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2 1 1 2 1 1 2 1 2 3.8 68.8 78.5 2.62 2.99 
2 1 1 2 1 1 3 12 1 1 1 3 1 1 3 2.63 34.8 45.4 0.91 1.19 
2 1 1 2 1 2 2 3 1 3 3.26 17.9 20.9 0.58 0.68 
1 1 1 1 1 1 3 2 2 2 2 2.27 69.7 76.6 1.58 1.74 
2 1 2 2 1 1 24 2 2 1 2 3.46 60.7 66.9 2.1 2.32 
2 1 2 1 1 1 3 120 1 1 2 1 2 2.94 102.6 106.8 3.02 3.14 
2 1 1 1 1 1 3 36 1 2 2 2 3.89 68.9 87.7 2.68 3.41 
1 1 1 2 1 1 3 6 1 1 1 3 2 1 3 2.06 26.5 32.7 0.55 0.67 
2 1 1 2 1 1 3 48 1 1 2 1 2 2.8 57 59.8 1.6 1.67 
2 2 2 2 1 1 3 3 1 1 3 1 1 3 2.29 54.6 71.1 1.25 1.63 
2 1 1 1 1 2 2 2.98 96.7 98.3 2.88 2.93 
2 1 1 1 1 1 3 12 2 2 2 1 1 2.54 87.9 92.1 2.23 2.34 
1 1 2 2 1 1 3 24 2 2 2 2 2.04 81 84.6 2.04 2.13 
1 1 1 2 1 1 3 240 2 1 1 3 2 1 3 1.74 39.3 51.1 0.68 0.89 
1 1 1 1 1 1 120 2 2 3 2 2.23 102.4 109.2 2.29 2.44 
2 1 1 2 1 1 3 24 1 1 2 1 2 3.19 72.7 69.9 2.32 2.23 
2 1 1 2 1 1 2 2 3.45 80.6 82 2.78 2.83 
2 2 2 2 1 1 3 24 1 1 2 1 2 2.25 75.9 82.2 1.7 1.85 
2 1 1 2 1 2 3 36 1 1 1 2 1 1 2 2.35 75.6 91.8 1.78 2.15 
2 1 1 1 1 1 3 3 1 2 2 1 3 1.63 40.6 72 0.66 1.17 
2 2 2 2 2 2 2 2.25 102.5 107.8 2.3 2.42 
2 1 1 2 1 1 3 6 1 1 2 1 1 1 2.74 85.3 93.9 2.33 2.57 
2 1 1 2 1 1 3 120 1 1 2 2 1 2 1.9 61.7 61.8 1.17 1.18 
2 2 1 2 1 1 2 12 1 1 1 2 1 2 3.68 81.3 82.4 2.99 3.03 
2 1 1 2 1 2 2 3.62 76.3 79.7 2.76 2.88 
2 1 1 2 1 1 3 5 2 2 2 2 2.97 86.6 101.4 2.57 3.01 
1 1 1 2 1 1 3 60 1 1 1 3 1 1 3 1.94 36.1 40.3 0.7 0.78 
1 1 2 2 1 1 3 24 1 2 1 2 2.09 68.3 67.4 1.42 1.41 
1 1 1 2 1 1 3 60 2 2 2 2 2.06 72.2 84.4 1.49 1.74 
2 1 1 2 1 2 1 3 2.78 54.8 55.1 1.52 1.53 
1 1 1 2 1 1 2 6 1 1 2 3 2 2.44 90.2 92 2.2 2.24 
2 1 2 1 1 2 3 3 2 2 2 2 3.8 68.8 73.3 2.61 2.79 
1 1 2 2 1 1 3 60 1 1 2 1 2 2.8 89.4 91.9 2.51 2.58 
2 2 1 2 2 2 2 2.81 80.4 84.7 2.26 2.38 
2 2 1 2 1 1 3 72 1 1 2 2 2 3.72 53 55.1 1.97 2.05 
1 2 1 2 1 2 3 1 2.56 48.8 53.7 1.25 1.37 
1 1 1 2 1 2 1 3 3.34 43.7 54.6 1.46 1.82 
1 1 1 2 1 1 3 156 2 2 3 2 3.43 72.5 77.8 2.49 2.67 
1 1 1 2 1 1 3 36 2 2 2 2 3.87 88.7 93.4 3.43 3.61 
2 1 1 2 1 1 2 24 2 2 2 2 2.46 90.2 95.4 2.22 2.35 
2 1 1 2 1 2 2 2.29 93.7 106.5 2.14 2.43 
1 1 1 2 1 1 3 36 2 2 3 2 2.72 82.6 100.9 2.24 2.74 
1 1 1 2 1 1 3 228 1 1 1 3 2 1 3 2.61 44.7 47.1 1.16 1.23 
1 1 1 2 1 2 2 2.68 89.9 93 2.41 2.49 
1 1 1 2 1 2 3 12 1 2 1 1 3 2.97 39.4 48.1 1.17 1.43 
2 1 1 2 1 1 3 72 2 2 2 2 2.9 69.7 80 2.02 2.32 
2 1 1 2 1 1 3 24 2 2 2 1 1 2.07 85 95.6 1.75 1.98 
2 1 2 2 1 1 3 36 2 1 1 3 2 1 3 2.01 58.9 74.4 1.18 1.5 
2 1 1 2 1 1 3 76 1 1 2 1 2 2.62 71.7 76.1 1.88 2 
1 1 1 2 1 4 96 1 1 2 1 1 2 3.36 74.4 84.4 2.5 2.84 
2 1 1 2 1 1 3 60 1 2 2 2 3.09 83.6 89.6 3 3.22 
2 1 1 2 1 1 3 12 2 2 3 2 3.57 70.4 73.6 2.51 2.63 
2 1 2 2 1 1 3 3 1 1 1 2 1 1 1 1 3.8 91 100.8 3.46 3.83 
1 1 1 2 1 1 3 120 2 2 2 2 3.7 86.3 85.5 3.19 3.16 
2 1 1 2 1 1 3 6 1 1 1 3 2 1 3 3.91 55 68.6 2.15 2.69 
2 1 1 2 1 1 3 36 1 2 2 1 3 2.08 46.9 49.1 0.98 1.02 
2 1 1 2 1 1 3 8 1 1 2 1 2 2.02 88.9 97.8 1.79 1.98 
2 1 1 2 1 2 2 2.72 98.7 95.8 2.68 2.6 
2 1 1 2 1 1 3 8 1 1 1 3 1 1 2 2.56 60.2 67.7 1.54 1.73 
2 1 1 2 1 1 4 1 2 3 2 2.82 73.8 75.7 2.08 2.13 
2 1 1 2 1 1 3 7 1 1 1 2 1 2.66 89.1 94.7 2.37 2.52 
2 1 1 2 1 1 3 120 1 1 1 3 1 1 3 2.19 48.5 56.2 1.06 1.23 
2 1 1 2 1 1 3 6 2 2 3 1 3 3.53 52.8 83.5 1.86 2.95 
1 1 1 2 1 1 2 48 1 1 2 1 2 2.15 69.2 70.4 1.48 1.51 
2 1 1 2 1 1 3 12 1 1 2 1 2 2.64 85.3 91.8 2.25 2.42 
1 1 1 2 1 1 3 6 2 2 2 1 3 2.62 51.7 63.2 1.36 1.66 
2 1 1 1 1 1 4 48 2 2 2 3.7 86.3 90.6 3.19 3.35 
2 1 1 2 1 1 3 96 2 2 3 2 3.07 78.8 80.1 2.42 2.46 
1 1 1 2 1 1 3 72 2 2 2 1 3 3 40.3 62.5 1.21 1.88 
2 1 1 2 1 2 3 12 1 1 3 1 1 3 3.35 50.7 57.8 1.7 1.94 
2 1 2 2 2 2 1 2 4.08 71.4 86.6 2.91 3.53 
2 1 1 2 1 1 3 24 2 2 2 2 3.81 74 81.5 2.82 3.11 
1 1 1 2 1 1 3 6 2 2 2 1 3 2.53 43.5 57.8 1.1 1.46 
1 1 1 2 1 1 3 60 1 1 3 2 3.38 19.9 33.3 0.67 1.12 
2 1 1 2 1 1 3 144 1 2 3 1 3 2.54 20.6 31.4 0.52 0.8 
2 1 1 1 1 1 3 120 1 1 1 3 2 1 2.6 35.6 66.8 0.92 1.74 
1 1 1 2 1 1 2 120 1 2 2 1 2.86 29.2 46.1 0.83 1.32 
1 1 1 2 1 1 3 96 1 2 3 1 2.8 41.3 56.1 1.16 1.57 
2 1 2 2 1 1 3 36 2 1 1 2 3 1 1 2.4 80.6 88.6 1.93 2.13 
2 1 1 2 1 2 2 3.22 75.1 76.1 2.42 2.45 
2 1 1 2 1 1 3 6 1 1 1 3 1 1 2 2.68 77.2 84.9 2.07 2.28 
2 1 1 2 1 1 3 84 2 1 1 3 2 1 3 2.28 44.6 55.9 1.02 1.27 
2 1 2 2 1 1 3 24 1 1 1 2 2 2 3.36 80.1 84.6 2.69 2.84 
2 1 1 2 1 1 3 24 2 2 2 2 2.77 84.1 89.4 2.33 2.47 
2 1 1 1 1 1 3 108 1 1 2 1 2 3.61 72.5 85.6 2.61 3.09 
2 1 1 2 1 1 4 36 2 3 1 3 2.07 58.6 76.2 1.21 1.58 
2 1 1 2 1 1 3 120 1 1 1 3 2 1 3 1.65 26.2 25.4 0.43 0.42 
2 1 1 2 1 1 3 12 2 2 2 2 2.69 65.6 65.1 1.77 1.75 
2 1 1 2 1 1 3 12 1 1 2 2 2 3.79 73.8 79.8 2.8 3.02 
2 1 1 2 1 1 3 1 1 2 2 2 2.77 89.8 92.3 2.48 2.55 
2 2 1 2 1 1 3 6 1 1 1 2 2 1 2 3.11 65.7 72.5 2.05 2.25 
2 2 1 2 1 2 3 12 1 1 1 2 1 1 2 2.49 102 103.7 2.54 2.59 
2 2 2 2 1 2 3 24 1 1 2 2 2 2.59 71.4 75.6 1.85 1.96 
 2 1 2 2 1 2 2 48 1 1 2 1 2 3.45 39.1 41.6 1.35 1.43 
2 2 1 2 2 2 2 4.1 64.2 69 2.63 2.83 
2 1 1 1 1 1 3 144 2 2 3 1 2 2.67 66.9 82 1.79 2.19 
2 1 1 2 1 2 4 12 2 3 1 2 2.74 79.4 103.5 2.18 2.84 
2 1 1 2 1 1 3 6 1 2 1 2 2.59 95.4 96.3 2.47 2.49 
2 1 1 2 1 1 3 6 2 2 2 1 3 2.66 53 69.8 1.41 1.86 
2 2 1 2 1 2 3 120 2 2 2 2 2.25 64.7 74.7 1.46 1.68 
2 1 1 2 1 2 3 18 2 1 1 3 2 1 3 3.78 43.9 63.5 1.66 2.4 
2 1 1 2 1 1 3 12 1 1 2 1 2 3.47 69.8 70.8 2.42 2.46 
2 2 2 2 1 2 3 3 1 1 3 1 1 3 3.1 46.5 59.6 1.44 1.85 
2 1 1 2 1 2 2 1.95 59.6 61.6 1.16 1.2 
2 1 1 2 1 2 3 6 1 1 2 1 2 2.5 87.7 97.6 2.19 2.44 
2 1 2 1 1 1 2 120 1 2 1 3 2.32 34.4 53.3 0.8 
2 1 2 2 1 1 2 72 2 1 2 2 2 2.23 86.1 98 1.92 2.18 
2 1 1 2 1 2 3 72 1 1 1 3 1 1 3 3.03 45.1 54.5 1.37 1.65 
2 1 1 2 1 1 3 120 1 1 1 3 1 1 2 2.37 63.9 78.2 1.48 1.81 
2 2 2 2 1 2 3 48 1 2 2 1 2 3.57 66.9 78 2.39 2.78 
2 1 2 2 1 1 3 3 2 1 1 3 3 1 2 2.26 62 76.5 1.4 1.73 
2 2 2 2 1 2 3 24 1 1 1 3 1 1 3 1.75 33.2 48.7 0.58 0.85 
2 1 1 1 1 2 3 36 2 2 2 1 2.45 71.7 90.2 1.76 2.21 
2 1 2 2 1 2 2 3.49 82.6 84.5 2.89 2.95 
2 1 1 2 1 2 2 2.32 89.3 88.9 2.07 2.06 
2 1 1 1 1 1 3 60 2 2 2 1 2 3.2 63.7 85.1 2.04 2.73 
2 1 1 2 2 2 3 60 1 1 1 2 2 1 3.28 73.8 76.5 2.42 2.81 
2 1 2 2 1 1 3 12 2 2 2 2 2.83 87 91.4 2.47 2.59 
2 1 1 2 1 1 3 120 1 1 1 3 1 1 3 2.37 46.3 66 1.1 1.56 
2 2 2 2 1 1 3 24 1 1 1 3 1 1 2 1.88 63.9 76 1.2 1.43 
2 1 1 2 1 1 3 48 1 1 2 1 2 2.47 80.9 88.3 2 2.18 
2 1 1 2 1 1 3 180 1 1 2 2 2 2.56 62.4 70.8 1.6 1.81 
2 1 1 2 1 2 2 2.37 108.4 110.9 2.57 2.63 
2 1 1 1 3 300 1 1 2 2 1 3 1.95 41.5 55.9 0.81 1.09 
1 1 1 1 1 1 4 96 2 2 2 2.7 62.6 72.5 1.69 1.96 
2 1 1 2 1 1 4 24 2 3 1 3 2.78 54.2 62.4 1.5 1.73 
2 1 1 2 1 1 3 84 2 2 2 2 2.18 77.3 78.6 1.68 1.71 
1 1 1 2 1 1 4 18 2 3 1 3 3.26 28.1 49.9 0.92 1.63 
2 1 1 2 1 1 3 120 1 1 1 3 1 3 1.86 59.7 72.8 1.11 1.35 
2 1 1 2 1 1 3 24 2 1 2 3 1 2 3.49 74.6 85.7 2.6 2.99 
2 1 1 1 1 2 3 1 2 2 2 2 2.67 88.3 87.3 2.36 2.33 
2 1 1 2 1 1 3 36 2 2 2 1 2 3.58 62 78.2 2.22 2.8 
2 2 1 2 1 2 3 48 1 1 2 1 2 2.97 78.7 77 2.34 2.29 
2 1 1 2 1 2 3 3 1 1 2 1 2 2.33 53.2 55.3 1.24 1.29 
2 1 1 1 1 1 3 84 1 1 1 3 2 2 2.56 62.7 72.6 1.61 1.86 
2 1 1 2 1 1 3 96 2 2 2 2 3.4 81.2 82.3 2.76 2.8 
2 1 1 1 1 1 3 12 2 2 2 2 2.16 62.4 72 1.35 1.55 
2 1 1 2 1 2 3 48 2 2 1 2 2.08 77.7 88.8 1.62 1.85 
2 1 1 2 1 1 3 18 1 1 1 1 1 2 4.16 89.8 96.8 3.74 4.03 
2 1 1 2 1 1 3 48 2 2 2 2 2.41 91 91 2.19 2.2 
2 1 2 2 1 1 4 2 3 1 3 3.53 52.6 66.4 1.86 2.34 
1 1 1 1 1 1 3 300 1 1 1 3 1 1 2 2.14 61 64.9 1.3 1.39 
2 1 1 2 1 1 3 6 2 1 1 3 2 1 3 3.29 23.5 35.7 0.77 1.18 
2 1 1 2 1 1 3 240 1 2 2 1 2 1.61 63.4 77.5 1.02 1.25 
2 1 1 2 1 1 3 36 1 1 1 2 1 2 3.53 78.2 80.8 2.76 2.85 
2 1 1 2 1 1 3 24 1 1 1 3 2 1 3 3.43 47.7 64.9 1.64 2.23 
2 1 2 1 1 1 3 360 1 1 1 3 2 1 3 2.81 44.6 58.1 1.25 1.63 
2 1 1 2 1 1 3 6 1 1 2 1 2 3.72 84.1 85.1 3.13 3.16 
2 1 2 2 1 2 3 48 1 1 3 1 1 3 2.87 55.7 63.2 1.6 1.81 
2 1 2 2 1 1 3 24 1 1 1 3 2 1 3 1.71 59.2 75.4 1.01 1.29 
2 1 1 2 1 2 3 4 1 2 2 2 2.14 77.2 76 1.65 1.63 
2 1 1 2 1 2 3 6 2 2 2 2 2.69 81.7 83.8 2.2 2.25 
2 1 1 2 1 1 3 144 1 2 2 1 3 2.11 13.6 16.2 0.29 0.34 
1 1 1 2 2 2 4 120 2 3 1 3 1.99 35 54.7 0.7 1.09 
2 1 1 2 1 1 3 6 2 1 2 2 2 2.81 89.7 89.4 2.52 2.51 
2 1 2 2 1 1 3 24 1 2 1 2 3.54 71.9 71.5 2.54 2.53 
2 1 1 2 1 2 3 4 1 2 1 4.2 57 64.6 2.39 2.71 
2 1 1 1 1 1 3 1 1 2 2 1 2 3.79 71.3 84.5 2.7 3.2 
1 1 1 2 1 1 3 120 2 2 2 2 2.65 78 89.3 2.07 2.37 
2 2 1 2 1 1 3 24 1 1 2 2 1 2 2.73 62.4 74.9 1.71 2.05 
2 1 1 2 1 1 3 12 2 2 2 1 3 2.99 51.5 53.1 1.54 1.59 
2 1 1 2 1 1 3 6 1 1 1 3 1 2.85 33.3 39.4 0.95 1.12 
2 1 1 1 1 2 3 3 1 1 1 3 1 2 2.99 84.8 87.9 2.54 2.63 
2 1 1 2 2 2 3 72 2 1 2 1 1 2 2.3 74.2 87.5 1.7 2.01 
2 1 1 2 1 1 3 12 1 1 2 2 1 2.07 66.3 72.1 1.37 1.49 
2 1 1 2 1 1 3 36 1 1 2 1 2 2.43 94.3 96.2 2.29 2.34 
2 1 1 2 1 2 2 3.62 85.1 87.5 3.08 3.17 
2 1 1 2 1 1 3 24 2 1 1 3.02 58.7 70.3 1.78 2.13 
2 1 1 2 1 1 3 24 1 1 1 3 2 1 2.85 35.3 43.7 1.01 1.24 
2 1 1 2 1 1 3 24 2 2 2 2 2.29 77.1 92.2 1.77 2.11 
2 1 1 2 2 2 2 3.12 83.2 89.9 2.6 2.81 
2 1 1 2 1 1 2 48 1 1 2 1 2 3.1 75.9 79.8 2.35 2.47 
2 1 1 1 1 1 3 120 2 2 2 1 3 2.21 55 68.8 1.22 1.52 
2 1 1 2 1 1 3 24 1 2 1 2 2.2 98.1 100.4 2.16 2.21 
2 1 2 2 1 1 3 144 1 1 1 3 1 1 3 1.8 50.8 54.9 0.91 0.99 
2 1 1 2 1 1 3 8 2 1 1 3 2 2.11 39.9 58.6 0.84 1.24 
2 1 1 1 1 1 3 36 2 3 1 3 3.56 45.1 72.7 1.61 2.59 
2 1 1 2 1 1 3 2 2 2 2 3.85 81.2 80.9 3.12 3.11 
1 1 3 120 2 1 1 3 2 1 2 1.8 63.5 87.7 1.14 1.58 
1 1 1 2 1 1 3 144 1 1 2 1 2 2.99 78.5 81.7 2.35 2.45 
2 1 1 1 1 1 3 24 2 1 2 3 2 2.9 79.1 86.5 2.3 2.51 
2 1 1 1 1 1 3 8 1 1 1 3 1 1 3 1.59 41 51.7 0.65 0.82 
2 1 2 2 1 2 2 2.93 93.4 2.73 
2 1 1 2 1 2 2 3.4 79.2 86.1 2.69 2.93 
2 1 1 2 1 1 3 24 1 1 3 2 1 3 2.9 29.4 34.5 0.85 1 
2 1 1 2 1 1 3 12 2 1 1 1 2 2 3.26 96.4 98.4 3.14 3.21 
2 1 2 2 1 1 3 108 2 2 2 2 3.21 103.9 108.9 3.34 3.48 
2 2 2 2 1 1 3 6 1 1 1 3 1 1 3 2.62 22.8 30.1 0.6 0.79 
2 1 1 2 1 1 3 6 2 2 2 2 2.62 119.4 125.9 3.13 3.3 
2 1 1 1 1 1 3 18 1 1 2 1 1 2 2.62 115.9 122.9 3.03 3.22 
2 1 2 2 1 1 3 240 1 2 1 1 3 2.62 41.4 44.4 1.08 1.16 
2 1 1 2 1 1 4 12 2 3 2 2.62 95.6 102.7 2.5 2.69 
2 1 1 1 1 1 4 2 2 2 2.62 90.4 101 2.37 2.64 
2 1 1 2 1 1 3 240 1 1 2 2 1 3 2.31 57.4 71.4 1.32 1.65 
2 1 1 2 1 1 3 72 1 1 1 3 1 1 3 1.79 46.7 60.8 0.83 1.09 
1 1 1 1 1 2 2 24 2 1 2 2 3.44 85.6 87.6 2.94 3.01 
1 1 1 1 1 2 3 1 1 2 1 2 2.42 70.2 78.2 1.7 1.89 
1 1 1 1 1 2 3 6 1 2 1 2 3.73 76.1 74.9 2.84 2.79 
1 1 1 1 1 2 2 2 3 1 3 3.69 41.4 51.1 1.53 1.89 
 2 1 1 2 1 1 3 24 1 1 1 2 3 1 2 2.85 63.6 67.4 1.81 1.92 
2 1 1 2 1 1 3 24 2 1 2 2 2 2.26 79.7 88.4 1.8 2 
2 2 2 2 1 2 2 2.22 60.9 63 1.35 1.4 
2 1 1 2 1 1 3 1 2 2 2 2.68 71 73.1 1.9 1.96 
2 1 2 2 1 1 3 120 1 1 1 3 1 1 3 2.49 43.8 52.2 1.09 1.3 
2 1 1 1 1 1 3 108 1 2 1 2 2.75 81.7 86.2 2.25 2.37 
2 1 1 2 1 1 3 60 1 2 2 1 3 2.28 29.8 33.5 0.68 0.76 
2 1 1 2 1 2 2 3.53 74.1 79.6 2.61 2.81 
2 1 1 2 1 1 3 24 1 1 1 3 1 1 1 3 2.88 52.1 66.9 1.5 1.93 
2 1 1 2 1 2 2 2.21 82.9 89.2 1.84 1.98 
2 1 1 2 1 1 3 12 2 1 2 2 1 1.93 69.5 72.5 1.34 1.4 
2 1 1 2 1 1 3 1 2 2 2 2 2.3 77.3 86.8 1.78 2 
2 1 1 1 1 1 3 120 1 1 1 3 1 1 3 2.23 47.3 59.2 1.05 1.32 
2 1 1 2 1 1 3 6 2 2 3 2 2.12 81.8 86 1.74 1.82 
2 2 1 2 1 1 3 36 1 1 2 1 1 3 2.29 58.6 64.2 1.34 1.47 
2 2 2 1 1 1 2 72 2 1 2 2 1 1 3.1 79.7 91.1 2.47 2.83 
2 2 1 2 1 1 3 36 1 1 2 2 2 3.21 92.7 93.2 2.97 2.99 
2 2 1 2 1 1 3 60 2 2 2 2 3.31 91.1 99 3.01 3.27 
2 2 2 2 1 2 2 2.5 92.7 92.9 2.31 2.32 
2 2 1 2 1 1 3 6 2 1 2 2 2 3.88 83.7 88.2 3.25 3.43 
2 1 1 2 1 1 3 120 1 2 1 2 1.98 69.3 82.1 1.37 1.63 
2 1 1 2 1 1 3 120 2 2 2 1 3 3.13 43.4 55.2 1.36 1.72 
1 1 1 2 1 1 1 36 1 2 1 1 3 3.03 17.3 22.7 0.53 0.69 
1 1 1 1 1 1 3 120 1 1 1 3 2 1 3 1.67 27.4 40.6 0.46 0.68 
1 1 1 2 1 1 3 24 2 1 2 2 2 2 3.83 95.6 103 3.66 3.94 
1 1 1 1 1 1 3 60 1 1 1 3 1 3 3.06 35.3 35.4 1.08 1.08 
1 1 1 1 1 1 3 18 1 2 1 2 2.92 117.1 116.4 3.42 3.4 
1 1 1 2 1 1 3 3 1 1 3 1 2 3.98 95 95.9 3.78 3.82 
2 1 1 2 1 1 3 36 1 1 3 1 1 3 2.35 24.1 28.9 0.57 0.68 
1 1 1 1 1 1 3 72 1 1 2 1 2 3.48 78.7 80 2.74 2.78 
2 2 2 2 1 1 3 1 1 2 1 2 3.58 69.6 73.4 2.49 2.63 
2 1 1 1 1 1 3 12 2 1 2 3 1 3 3.22 53.9 73.9 1.74 2.38 
1 1 1 1 1 1 3 3 2 1 2 2 3.91 85 88.8 3.32 3.47 
1 1 1 2 1 2 2 3.08 76.6 80.9 2.36 2.49 
1 1 1 1 1 1 3 312 1 1 1 2 2 1 3 2.29 52.1 81.3 1.2 1.86 
1 1 1 2 1 1 3 144 1 1 2 1 1 2 3.26 101.3 104.9 3.3 3.42 
1 1 1 1 1 1 3 60 1 1 2 2 1 2 3.04 111.2 116.3 3.37 3.53 
2 1 1 1 1 2 1 1 3.39 80.9 78.9 2.74 2.67 
2 1 1 2 1 1 3 96 1 1 2 1 2 3.52 72.9 79.9 2.57 2.81 
1 1 1 1 1 3 36 1 2 1 2 2.89 86.1 88.1 2.49 2.54 
1 1 1 1 1 1 3 1 1 2 1 1 2 2.9 64.6 72.3 1.87 2.1 
1 1 1 1 1 1 3 60 1 1 1 3 1 2.25 43.3 49.5 0.98 1.12 
1 1 1 2 1 1 3 8 1 1 2 1 2 3.53 88.2 92.5 3.11 3.26 
2 2 2 1 1 3 24 1 1 2 1 2 3.26 86.3 88.5 2.81 2.88 
1 1 1 1 1 1 3 360 1 2 2 1 3 1.73 36.8 46.6 0.64 0.81 
1 1 1 2 1 2 1 3 3.36 54 63.9 1.82 2.15 
2 1 1 1 1 1 3 12 1 1 3 1 1 3 3.47 35.9 57.7 1.24 2 
1 1 1 2 1 1 3 120 1 1 1 3 1 2.31 52.6 58.9 1.22 1.36 
1 1 1 2 1 1 3 60 1 2 1 2 3.23 75.4 81.4 2.44 2.63 
1 1 1 1 1 1 2 2 3.57 74.6 79.4 2.67 2.84 
1 1 1 2 1 2 2 3.61 62.8 62.8 2.26 2.27 
2 1 1 2 2 2 2 2.91 102.5 110.4 2.98 3.21 
2 1 2 2 1 1 3 60 2 2 2 1 3 2.36 31.3 41.8 0.74 0.99 
2 1 1 2 1 1 3 480 1 1 1 3 2 1 3 1.71 43.7 47.4 0.75 0.81 
1 1 1 2 1 1 3 12 1 1 2 2 1 2 3.51 105.4 106.6 3.7 3.74 
1 1 1 1 1 1 3 18 1 2 1 2 3.83 64.7 70.4 2.48 2.7 
1 1 1 1 1 1 2 6 1 2 1 2 3.51 69.5 72.7 2.44 2.55 
1 1 1 1 1 2 2 3.07 107.5 109.1 3.3 3.35 
1 1 1 1 1 1 3 12 1 1 1 2 1 1 2 3.75 73.7 75.2 2.76 2.82 
1 1 1 1 1 1 3 180 2 1 3 3.01 48.3 58.6 1.45 1.76 
1 1 1 1 1 1 3 60 1 1 2 1 2 2.19 35.9 37.6 0.79 0.82 
1 1 1 1 1 1 3 24 1 1 1 2 1 2 2.31 76.6 86.7 1.77 2.01 
1 1 1 1 1 1 3 24 1 1 2 1 1 2 2.33 97.2 102.1 2.27 2.38 
1 1 1 2 1 1 3 3 1 1 1 3 2.74 54.8 66.5 1.5 1.82 
1 1 1 1 1 1 3 3 1 1 3 1 3.56 55.6 66.5 1.98 2.36 
1 1 1 1 1 1 3 12 1 1 1 2 1 2 3.84 74.4 74.2 2.85 2.85 
1 1 1 1 1 1 3 108 2 1 1 3 4.04 23.5 45.2 0.95 1.83 
1 1 1 1 1 1 3 12 1 1 2 1 2 3.05 93.7 96.9 2.85 2.95 
1 1 1 2 1 1 3 60 1 2 1 1 2 2.66 67.5 84 1.8 2.24 
1 1 1 1 1 1 3 120 1 1 2 1 2 2.77 83.1 88.3 2.3 2.45 
2 1 1 2 1 1 3 48 1 2 1 2 3.31 77 83.5 2.55 2.76 
2 1 2 2 1 1 3 60 1 1 3 1 1 2 2.56 55.3 74.7 1.42 1.91 
2 1 1 1 2 1 2 2 2.67 80.4 81.8 2.15 2.19 
1 1 1 1 1 1 3 120 1 2 1 2 3.14 71.8 78.4 2.26 2.46 
1 1 1 1 1 1 3 12 1 2 1 2 3.3 72 76.3 2.38 2.52 
1 1 1 1 1 1 2 1 1 1 2 1 2 2.42 67.4 71.9 1.63 1.74 
1 1 1 2 1 1 3 12 2 1 2 3.45 81.8 85.8 2.82 2.96 
2 1 1 1 1 1 3 2 1 1 2 1 2 2.82 87.7 92.1 2.48 2.6 
1 1 1 1 1 2 2 4.11 124.1 126.9 5.1 5.21 
1 1 1 1 1 2 2 2.7 98.9 102.3 2.68 2.77 
2 1 1 1 1 1 3 6 2 1 2 2 2 2.84 71.8 69.1 2.04 1.96 
1 1 1 1 1 1 3 60 1 2 3 2 1.67 65 67.2 1.09 1.12 
1 1 1 1 1 4 108 1 2 1 2 4.17 65.2 84.2 2.72 3.51 
1 1 1 1 1 1 3 72 1 2 1 1 2 2.84 61.9 82.9 1.76 2.35 
2 1 1 2 1 1 3 120 2 2 2 2 1.85 61.6 60.7 1.14 1.12 
2 1 1 2 1 2 2 120 2 2 2 1 3.44 47.3 66.3 1.63 2.28 
2 1 1 1 1 2 2 2.46 88 87.6 2.17 2.16 
1 1 1 1 1 1 3 48 1 2 1 1 3 2.7 25.8 31 0.7 0.84 
2 1 1 1 1 2 3 24 1 1 1 3 2 1 3 1.26 59.9 60.2 0.76 0.76 
2 1 1 2 1 2 2 2.59 81.4 83.4 2.11 2.16 
2 1 1 2 2 2 2 3.67 73.7 82.2 2.71 3.02 
1 1 1 2 1 2 2 3.6 84.4 83.7 3.04 3.02 
2 1 1 2 1 1 4 1 2 1 2 1 3 2.89 48.4 58.7 1.4 1.7 
2 1 1 2 1 2 1 2 3.33 64.9 68.5 2.16 2.28 
1 1 1 1 1 1 3 96 1 1 2 2 1 1 2 1.9 78.4 90.1 1.49 1.72 
1 1 1 1 1 1 3 12 2 2 2 2 3.6 88.9 90.6 3.2 3.27 
1 1 1 1 1 1 3 36 1 1 2 2 1 1 3 2.88 51.5 66.7 1.48 1.92 
1 1 1 1 1 2 2 3.23 74.4 82.6 2.4 2.67 
1 1 1 1 1 1 3 8 1 2 1 3 2.54 43.1 55.5 1.09 1.41 
1 1 1 1 1 1 3 12 1 1 2 2 1 1 2 4.03 63.9 69.2 2.57 2.78 
2 2 1 2 1 1 3 11 2 2 2 1 3 3.16 37.7 41.5 1.19 1.31 
2 1 1 2 1 1 3 48 2 2 1 2 2.58 101.7 106 2.62 2.73 
2 2 1 2 1 2 2.17 86.1 87.7 1.87 1.95 
2 1 1 2 1 1 3 12 2 2 2 1 3 1.83 51 56.5 0.93 1.03 
2 1 2 1 1 1 3 36 1 2 2 2 3.72 77.5 84.2 2.88 3.14 
2 1 1 2 1 1 3 8 2 1 2 2 2 2 3.74 93.3 95.8 3.49 3.58 
 2 1 1 2 1 2 2 2.13 78.1 86.2 1.66 1.84 
2 1 1 2 1 2 2 3.88 80.6 82.6 3.13 3.21 
1 1 1 2 1 1 3 1 2 2 2 2 3.4 93.1 97.6 3.16 3.32 
2 1 1 2 1 1 3 84 1 2 2 1 3 3.06 40.6 54.2 1.24 1.66 
2 1 1 2 1 2 1 1 2.85 89.9 92.2 2.57 2.63 
2 1 1 2 1 1 3 48 1 2 3 1 3 2.69 19.9 20.6 0.54 0.55 
2 1 1 2 1 2 2 2.26 67.8 75.6 1.53 1.71 
1 1 1 1 1 1 3 24 1 1 2 2 1 2 2.58 85.8 92 2.21 2.37 
1 1 1 1 1 1 2 2 2.08 78.2 79.8 1.63 1.66 
1 1 1 1 1 1 25 2 2 1.91 81.5 81.9 1.55 1.56 
1 1 1 1 1 1 2 2 3 2.3 31.9 39 0.73 0.89 
1 1 1 1 1 1 3 12 1 1 2 2 1 2 3.29 81.8 87.9 2.69 2.89 
1 1 1 1 1 1 3 96 1 1 1 3 1 2 1 2 2.74 60.6 71.8 1.66 1.97 
2 1 1 2 1 2 3 36 2 2 2 1 3 3.57 39.8 50.3 1.42 1.8 
1 1 1 1 1 1 3 24 1 2 1 1 1 3.95 87.8 94 3.46 3.71 
1 1 1 2 1 2 2 3.34 82.3 84.4 2.75 2.82 
1 1 1 2 1 1 3 84 1 2 1 2 3.24 84.5 83.9 2.74 2.72 
1 1 2 2 2 1 2 2 2.87 99.3 101.3 2.85 2.91 
1 1 1 2 1 2 2 2.91 84.3 100.2 2.45 2.92 
1 1 1 2 1 2 2 3.51 93.5 96.5 3.28 3.38 
2 1 1 2 1 2 2 3.39 79.4 82.2 2.69 2.79 
1 1 1 1 1 1 120 2 1 1 3 1.7 44.9 58.3 0.76 0.99 
1 1 1 1 1 1 3 120 1 1 2 2 1 1 2 2.88 66.5 75 1.92 2.16 
2 1 1 2 1 2 2 2.56 79.2 85.8 2.02 2.19 
1 1 1 1 1 1 3 48 1 2 2 1 2 3.7 87.6 94 3.27 3.48 
1 1 1 2 1 1 4 24 2 2 2 3.76 78.9 86.5 2.96 3.25 
2 1 1 1 1 2 2 4.2 78.6 83.3 3.3 3.5 
2 1 1 2 1 1 3 6 2 1 2 2 2 2 3.49 76.7 79.8 2.68 2.79 
2 1 1 2 1 2 2 2.94 88 93.8 2.59 2.76 
2 1 1 2 1 1 3 72 1 2 2 1 3 2.39 34.9 37.9 0.84 0.91 
2 1 1 2 1 1 2 2 2 2.45 76.1 83.9 1.87 2.06 
1 1 1 1 1 1 3 24 1 2 1 2 2.32 80.9 84.4 1.88 1.96 
2 2 1 2 1 1 3 120 1 1 2 2 1 2 2.14 78.1 85.2 1.67 1.82 
1 1 1 1 1 1 3 24 2 2 2 2 3.9 75.8 77.2 2.96 3.01 
2 1 1 2 1 1 3 36 1 1 2 2 1 2 2.8 79 84.9 2.22 2.38 
1 1 1 1 1 1 1 72 1 2 2 3.46 92.5 94.3 3.2 3.27 
2 1 1 2 1 2 2 3.26 75.2 76.4 2.46 2.49 
2 1 2 2 1 1 3 4 1 2 1 1 3 3.32 44.8 56.6 1.49 1.88 
2 1 1 2 1 1 3 72 1 1 3 2 2 1 3 3.35 56.8 57 1.9 1.91 
2 1 1 2 1 2 2 3.61 79.9 78.9 2.88 2.85 
2 1 1 2 1 1 3 96 2 2 2 1 3 2.69 46.1 55.7 1.24 1.5 
2 1 1 2 1 1 3 12 2 2 2 2 4 90.8 90.7 3.63 3.63 
2 1 1 2 1 1 3 3 2 2 3 1 3 3.33 38.8 55.4 1.29 1.85 
2 1 2 1 1 3 60 2 2 1 3 3.58 54.4 66.3 1.95 2.37 
2 1 1 2 1 2 2 2.43 79.8 76.4 1.94 1.86 
1 1 1 1 1 2 2 3.78 85.9 86.6 3.25 3.28 
1 1 1 1 1 1 3 30 1 2 1 2.29 71.2 75.2 1.63 1.72 
1 1 1 1 2 1 2 2 3.12 62.1 68.2 1.94 2.13 
2 1 1 2 1 1 3 6 2 2 2 2 3.7 62.6 69.3 2.32 2.56 
1 1 2 2 1 2 2 2.96 81.3 83.2 2.4 2.46 
1 1 1 1 1 1 3 24 1 1 2 1 1 1 2 2.49 73.3 83.6 1.83 2.09 
2 2 1 2 1 1 3 36 1 1 1 2 1 2 1 1 2.57 86.1 82.1 2.21 2.11 
2 1 1 2 1 2 3 12 1 2 1 2 2.7 74.5 87.3 2.02 2.36 
2 1 1 2 1 1 3 8 2 1 2 2 2 2 2.75 89 90.1 2.45 2.48 
1 1 1 1 1 1 3 24 1 2 1 1 3 2.51 56.5 69.9 1.42 1.76 
2 1 1 2 1 2 2 2.31 86.1 84.5 1.99 1.96 
1 1 1 1 1 1 1 36 2 1 2 3.79 82.3 98.6 3.12 3.74 
1 1 1 1 1 1 3 48 1 1 2 2 2 2.13 90.9 94.2 1.93 2 
2 1 2 2 1 1 4 72 1 1 2 2 1 2 3.67 69.2 73.3 2.54 2.69 
1 1 1 1 1 1 3 30 1 2 2 1 3 2.66 21.1 33.1 0.56 0.88 
1 1 1 1 1 1 3 3 1 1 2 2 1 1 2 1.89 70.2 74.9 1.33 1.42 
1 1 1 1 1 1 3 36 1 2 2 1 2 2.3 100.3 99 2.31 2.28 
1 1 1 1 1 1 3 66 1 1 1 2 1 1 1 2 2.65 72 73.3 1.91 1.94 
1 1 1 1 1 1 3 48 1 2 1 2 2.58 89.2 92.2 2.3 2.38 
1 1 1 1 2 1 1 1 3 1 1 2 3.29 71.2 86.7 2.34 2.85 
1 2 1 2 1 2 1 3 3.15 47.1 57.6 1.48 1.81 
2 2 1 2 1 2 2 2.69 91.4 94.9 2.46 2.55 
1 1 1 1 1 1 3 120 1 1 1 2 2 1 1 2 3.23 63 76.3 2.04 2.47 
2 2 2 2 1 1 3 1 1 2 2 2 2 2.81 79.9 80.5 2.24 2.26 
1 1 1 1 1 1 3 3 2 2 2.74 65.8 70.6 1.81 1.94 
2 1 1 2 1 1 3 108 2 2 2 1 2 2.49 64.7 80.4 1.61 2.01 
2 1 1 2 1 1 3 36 1 1 1 3 2 2 1 3 3.52 23.4 30.2 0.83 1.06 
2 2 1 2 1 1 3 120 1 2 2 1 3 1.73 49.8 49.8 0.86 0.86 
2 1 1 2 1 1 3 84 2 1 1 3 1 2 1 3 2.82 52.7 61.2 1.48 1.72 
2 1 1 2 1 2 3 48 1 1 2 2 2 2 3.84 86.6 90.1 3.33 3.46 
2 1 1 2 1 1 2 18 2 2 2 2 2.77 68.6 74.3 1.9 2.06 
2 1 1 2 1 1 3 24 2 2 2 2 3.36 87.1 92.8 2.93 3.12 
2 1 1 2 1 1 3 3 2 2 2 2.16 72 77 1.55 1.66 
1 1 1 1 1 1 3 12 1 1 1 3 1 1 1 3 3.43 63.5 73.1 2.18 2.51 
1 1 1 2 1 1 2 2 3.32 85.8 87.6 2.85 2.91 
1 2 2 2 1 1 3 12 1 1 2 2 2 2 2.37 56.7 60.4 1.34 1.43 
1 1 3 60 2 2 2 1 3 2.44 36.2 38.1 0.89 0.93 
2 2 1 1 1 3 12 1 1 3 1 1 1 3 2.61 44.7 47.1 1.16 1.23 
2 1 2 2 1 1 3 3 2 1 2 2 2 1 1 2.33 109.1 112.9 2.54 2.63 
1 1 1 1 1 1 2 2 2 3.68 81.2 86.5 2.99 3.19 
2 2 1 2 1 1 3 1 2 1 1 1 2.98 93.5 108.3 2.78 3.23 
1 1 1 1 1 1 3 60 1 1 1 3 2 1 1 3 2.68 53.1 63.1 1.42 1.69 
1 1 1 1 1 1 3 24 1 1 1 2 1 1 2 2.41 66.4 69.1 1.6 1.67 
2 1 1 2 1 1 3 36 1 2 2 1 2 3.38 69.6 76.3 2.35 2.58 
1 1 1 1 1 1 1 48 2 2 2 2.34 87.2 94 2.04 2.2 
1 1 1 1 1 1 3 60 1 2 1 2 1.98 83.4 92.1 1.65 1.83 
1 1 1 1 1 1 3 72 1 2 1 2 3.01 85.3 100.2 2.57 3.02 
2 1 1 1 1 2 1 2 3.3 63.2 72.6 2.09 2.4 
1 1 1 1 1 1 4 120 2 2 1 3 2.79 41.7 58.5 1.16 1.63 
1 1 1 1 1 1 2 1 2 2.95 63.4 73.5 1.87 2.17 
1 1 1 2 1 1 3 12 1 1 1 3 1 1 1 2 2.82 61.3 73.8 1.73 2.08 
1 1 1 1 1 1 3 12 1 2 1 1 3 2.81 37.8 46.1 1.06 1.29 
1 1 1 1 1 1 3 3 1 2 2 1 2 2.43 89.5 95.1 2.17 2.31 
1 1 1 1 1 1 3 2 2 2 2 3.01 81.8 85 2.46 2.56 
1 1 1 1 1 1 3 48 1 1 2 2 1 2 2.23 70.2 75.5 1.57 1.69 
1 1 1 1 1 1 4 72 2 2 1 2 2.81 81.4 88.3 2.29 2.48 
1 1 1 2 1 1 3 96 2 2 2 1 3 3.15 41.2 58 1.3 1.83 
1 1 1 1 1 1 3 24 2 1 2 1 2 2 3.83 65.6 73 2.51 2.8 
1 1 1 1 1 3 12 1 1 2 2 1 2 2.4 58.3 61.7 1.4 1.48 
1 1 1 2 1 1 2 2 2 3.69 71 78.7 2.62 2.9 
1 1 1 2 1 1 3 24 1 2 1 2 3.61 66.2 82.3 2.39 2.97 
 2 1 1 2 1 2 2 3.31 92.5 99.6 3.06 3.29 
2 2 1 2 1 1 3 3 1 1 1 3 1 1 2 2.56 86.6 84.6 2.22 2.17 
2 1 1 2 1 1 3 7 2 2 2 2 2.33 53.2 70.7 1.24 1.65 
1 1 1 2 1 1 3 36 1 1 1 3 1 1 1 3 2.9 26.9 36.1 0.78 1.05 
1 1 1 1 1 1 3 300 2 1 1 3 2 1 1 3 2.15 25.2 24.2 0.54 0.52 
2 1 1 1 1 1 3 120 2 1 2 2 1 2 2.26 95.8 91.9 2.16 2.07 
2 1 1 2 1 1 3 36 1 1 1 3 2 1 1 3 1.82 53.3 63.7 0.97 1.16 
2 1 1 2 1 2 2 2.25 83.1 87.1 1.87 1.96 
2 1 1 2 1 1 2 12 1 2 1 2 3.32 74.7 77.6 2.48 2.58 
2 1 1 2 1 1 3 180 1 1 2 2 2 1 2 2.77 63.2 71.6 1.75 1.98 
1 1 1 1 1 1 3 96 1 1 1 3 2 1 2 2.99 79.4 74.6 2.37 2.23 
1 1 1 1 1 1 3 3 1 1 2 2 1 2 2.2 73.1 78.7 1.61 1.73 
1 1 1 1 2 1 3 2 1 2 3 2 2.83 97.8 101.1 2.76 2.86 
1 1 1 1 1 2 2 2.1 55.6 56 1.17 1.18 
1 1 1 2 1 1 3 6 1 2 2 1 2 2.23 58.8 61.6 1.31 1.37 
1 1 1 2 1 1 1 240 2 2 1 3 2.85 34.6 36 0.98 1.02 
1 1 1 1 1 1 3 36 1 2 2 2.42 82.7 83 2 2.01 
1 1 1 2 2 1 2 2 2.43 89.4 92.9 2.17 2.26 
1 1 1 2 2 1 2 2 3.72 76.2 80.8 2.83 3 
1 1 1 1 1 1 3 12 1 2 2 1 3 2.9 58.3 64.6 1.69 1.88 
1 1 1 1 1 1 192 2 2 2 1 3 3.74 57.2 61.7 2.14 2.31 
1 1 1 1 1 3 96 1 2 1 1 3 2 54.3 64.4 1.09 1.29 
2 2 2 1 1 1 3 18 1 1 2 2 1 2 2.47 65.1 67.2 1.61 1.66 
1 1 2 1 1 1 3 180 2 2 2 1 3 2.51 37.2 68.8 0.94 1.73 
1 1 1 1 1 1 3 60 2 1 1 3 2.55 35.3 39.8 0.9 1.01 
1 1 1 2 1 1 3 180 2 2 2 1 3 3.26 47.2 47.8 1.54 1.56 
1 1 1 2 1 1 3 120 1 1 2 2 1 2 2.64 71.1 80.3 1.88 2.12 
1 1 1 2 1 1 3 12 1 1 2 2 1 2 4.18 86.5 89.1 3.61 3.72 
1 1 1 2 1 2 2 2.51 88.7 91.3 2.23 2.29 
1 1 1 2 1 1 3 108 1 1 2 2 1 2 2.72 74.7 86.2 2.03 2.34 
1 1 1 1 1 2 2 2 2.11 76.4 78.2 1.61 1.65 
2 2 1 2 1 2 2 3.42 98.5 102 3.37 3.48 
2 2 1 1 1 1 3 24 2 1 1 2 1 2 2 3.77 87.6 90.5 3.3 3.41 
1 1 1 2 1 1 3 120 1 2 1 1 3 2.45 22.2 37.9 0.54 0.93 
1 1 1 2 1 1 3 12 1 1 2 2 1 2 2.1 62.9 66.4 1.32 1.4 
1 1 1 1 1 1 2 1 3 2.61 28.4 38.1 0.74 1 
1 1 1 1 1 1 2 60 2 2 2 2 3.45 97.6 100.2 3.37 3.46 
1 1 2 2 1 2 2 36 1 1 2 2 1 2 2.97 77.4 87.1 2.3 2.59 
1 1 1 2 1 1 3 6 1 2 1 1 2 3.79 65.5 76.5 2.49 2.9 
2 1 1 2 1 1 3 12 2 2 2 2 2.8 92.6 95.9 2.6 2.69 
2 1 1 2 1 1 3 36 1 1 1 3 2 2 1 3 2.92 23.5 34.2 0.68 1 
2 1 1 2 1 1 3 2 2 2 1 3 1.88 44.7 53 0.84 1 
2 1 2 2 1 2 3 48 1 1 1 2 2 2 1 2 2.26 61.3 70.5 1.38 1.59 
2 1 1 1 1 1 3 180 1 2 1 2 1.91 87.8 85.2 1.68 1.63 
2 1 1 2 1 1 2 24 2 2 2 2 2.57 105.3 103.6 2.7 2.66 
1 1 1 1 1 1 3 36 1 2 1 2 2.48 77.2 77.1 1.92 1.91 
1 1 1 1 1 1 3 6 1 1 2 2 1 2 2.72 72.2 74.6 1.96 2.03 
1 1 1 2 1 1 3 36 1 1 2 2 1 2 2.72 94.6 99.2 2.57 2.7 
1 1 1 1 1 1 2 36 1 1 2 2 1 2 4 101.8 104.9 4.08 4.2 
1 1 1 2 1 1 3 180 1 2 1 1 3 2.41 50.6 59.7 1.22 1.44 
2 1 1 1 1 1 3 3 1 1 1 3 1 1 1 2 3.49 62.2 71.8 2.17 2.51 
2 1 1 2 1 1 3 180 1 1 1 2 1 1 3 2.71 47.7 49.7 1.29 1.35 
1 1 1 2 1 1 3 60 1 1 1 3 2 1 1 3 1.92 42.2 51.7 0.81 0.99 
1 1 1 2 1 1 3 60 2 1 2 2 1 2 3.24 87.2 90.4 2.82 2.92 
1 1 1 2 1 1 1 2 2 2 1 2 2 3.4 81 87.7 2.75 2.98 
1 1 1 1 1 1 3 2 2 3 2 3.64 89.4 89.7 3.25 3.27 
1 1 1 1 1 1 3 48 1 2 2 1 2 3.33 53.5 52.7 1.78 1.76 
1 1 1 2 1 2 2 3.77 102.1 102.4 3.85 3.86 
1 1 1 1 1 1 3 48 1 1 1 3 2 2 1 1.69 26.6 26.6 0.45 0.45 
2 1 1 2 1 1 3 36 1 2 2 2 1 2 2.34 82.6 86.7 1.93 2.03 
2 1 1 2 2 2 2 2 1 3 1.35 48.4 66.2 0.65 0.89 
1 1 1 2 1 1 3 24 1 1 1 2 2 1 2 2.32 78.6 78.8 1.82 1.83 
2 1 1 2 1 1 3 120 1 2 1 2 2.42 57.6 69.5 1.39 1.68 
2 1 1 2 1 1 3 36 1 1 2 2 1 1 3.42 72.7 76 2.48 2.6 
2 1 1 2 1 1 3 48 1 2 2 2 2.5 91.6 87.2 2.29 2.18 
2 1 1 2 1 1 3 144 1 2 1 2 2.62 92.2 95.8 2.41 2.5 
2 1 1 2 1 1 3 60 1 1 2 2 1 2 2.64 85.2 88.1 2.25 2.33 
2 1 1 2 1 2 2 3.58 76.2 78.2 2.73 2.8 
2 1 1 2 1 2 2 2.6 68.4 70.9 1.78 1.84 
2 1 1 2 1 1 3 12 2 2 3 1 3 2.59 24.5 28.8 0.63 0.74 
1 1 1 1 1 1 3 156 2 1 1 3 1 2 1 2 2.87 68.4 76.8 1.97 2.21 
2 1 1 2 1 2 2 2.68 69.4 70.9 1.86 1.9 
2 1 1 2 1 1 3 12 1 2 3 1 3 2.95 14.3 16.5 0.42 0.49 
2 1 1 1 1 1 3 24 1 1 1 2 1 2 1 3 3.14 53.5 68 1.68 2.13 
1 1 1 2 1 2 2 3.23 90 93 2.91 3.01 
1 1 1 1 1 1 3 24 1 2 1 1 2 2.2 61.3 76.7 1.35 1.68 
1 1 1 2 1 1 1 120 2 2 1 2 3.12 69.3 93.3 2.16 2.91 
1 1 1 2 1 1 3 6 1 1 1 3 1 1 1 3 3.06 49.5 58.6 1.52 1.79 
2 1 1 2 1 1 3 36 1 1 1 3 1 1 1 3 2.23 45 52.7 1 1.18 
2 1 1 2 1 1 3 3 1 2 3 1 3 3.73 53.4 67.5 1.99 2.52 
2 1 1 2 2 2 3 36 1 2 1 2 2 3.99 80.4 91.9 3.21 3.67 
1 1 1 1 1 1 3 12 2 2 2 2 3.45 78.7 94.6 2.71 3.26 
1 1 1 2 1 1 3 18 2 2 2 2 3.76 100.4 106 3.78 3.99 
1 1 1 1 1 2 2 2 2.16 74.6 78.4 1.61 1.69 
2 1 1 2 2 1 2 2 2.64 54.3 62.8 1.43 1.66 
1 1 1 2 1 2 2 3.44 90.1 93 3.1 3.2 
2 1 2 2 1 1 3 2 2 2 1 2 2.51 66.8 76.5 1.67 1.92 
1 1 1 2 2 1 2 1 1 3 2.47 26.2 43 0.65 1.06 
1 1 1 2 1 1 1 3 1 1 2 3.38 86.1 91.2 2.91 3.08 
1 1 1 1 1 1 3 24 1 2 2 1 2 3.37 70.7 81.6 2.38 2.75 
1 1 2 2 1 1 3 6 2 1 2 2 2 2 1.73 77.5 76.9 1.34 1.33 
1 2 2 2 1 1 2 2 2 3.37 96 98.8 3.24 3.33 
1 1 1 1 1 1 3 24 1 2 1 2 2 3.23 44 46.3 1.42 1.5 
1 1 1 1 1 1 3 120 2 2 2 1 3 3.23 16.5 23.8 0.53 0.77 
1 1 1 1 1 1 3 6 1 1 2 1 1 2 2.46 68.3 73.4 1.68 1.81 
1 1 1 1 1 1 3 96 1 2 1 2 2.8 86.8 88.2 2.44 2.47 
1 1 1 1 1 1 3 12 2 2 2 1 3 3.91 48.3 55.5 1.89 2.17 
1 1 1 1 1 1 3 36 1 1 2 2 1 1 2 3.39 78.9 83.3 2.68 2.83 
1 1 1 2 1 2 2 2.55 78.6 85.4 2 2.17 
1 1 1 2 1 1 1 24 2 2 2 2 3.23 106.5 101.3 3.44 3.27 
1 1 1 1 1 1 1 24 2 2 2 3.04 110.4 111.2 3.35 3.38 
1 1 1 1 1 1 3 312 2 2 2 1 2 2.45 63 63.2 1.55 1.55 
1 1 1 2 1 1 2 2 2 2.38 72.6 76.8 1.73 1.83 
2 1 1 2 1 1 3 36 1 1 1 2 2 1 2 3.43 75.4 77.8 2.59 2.67 
1 1 1 2 1 1 3 24 1 2 1 2 2.45 73 74.8 1.79 1.83 
1 1 1 2 1 2 2 4.01 85.9 82.2 3.45 3.3 
 1 1 1 1 1 1 1 1 2 2 1 2 4.12 74.3 88.6 3.07 3.65 
1 1 1 2 1 1 3 72 1 1 1 3 2 1 1 3 1.86 44.6 58.2 0.83 1.08 
2 1 1 2 1 1 3 24 1 1 2 2 1 2 3.04 81 82.1 2.46 2.5 
1 1 1 2 1 1 3 12 1 2 2 1 2 2.96 91.4 92.5 2.7 2.74 
1 1 1 2 1 2 2 2.59 90.9 90 2.35 2.33 
1 1 1 1 1 1 3 1 1 1 3 2 2 1 3 4.08 34.5 35 1.41 1.43 
1 1 1 1 1 2 2 3.28 77.7 80.8 2.55 2.65 
1 1 1 1 1 2 2 2.86 86.9 89.6 2.49 2.56 
1 1 1 2 1 1 3 8 1 1 1 3 2 1 1 3 3.52 51 60 1.8 2.12 
2 1 1 2 1 2 2 2.67 71.7 75.7 1.92 2.02 
1 1 1 1 1 4 216 2 1 3 2.44 58.9 77.1 1.44 1.89 
2 2 1 2 1 1 2 48 1 1 2 2 1 1 2 3.28 75.8 85 2.48 2.79 
1 1 1 2 1 1 3 60 1 2 2 2 2.49 66.2 86.9 1.65 2.16 
2 1 1 2 1 1 3 84 2 2 1 1 2 3.09 62.7 80.1 1.93 2.47 
2 1 1 2 1 1 3 180 1 2 2 1 3 2.29 24.6 21.3 0.56 0.49 
2 1 1 2 1 1 3 6 1 2 1 2 2.54 59.1 63.6 1.5 1.62 
2 1 1 2 1 1 3 72 2 1 1 3 2 2 1 2 2.16 62.1 68.5 1.34 1.48 
2 1 1 2 1 3 36 1 1 1 3 2 1 1 3 2.35 45.2 44.7 1.06 1.05 
2 1 1 2 1 1 3 72 1 2 3 1 3 2.58 35.3 46.9 0.91 1.21 
2 1 1 2 1 1 3 6 1 1 2 2 1 2 3.2 70.2 75.3 2.25 2.41 
2 1 1 2 1 1 2 72 2 2 2 2 2.51 79 84.8 1.98 2.12 
2 1 1 2 1 1 3 96 2 1 2 2 2 2 2.35 87.4 104 2.05 2.44 
1 1 2 1 1 1 4 12 2 3 1 2 3.01 64 86.3 1.92 2.6 
2 1 1 2 1 1 3 60 1 1 2 2 1 1 1 2.72 90.6 94.6 2.46 2.57 
1 2 1 1 1 2 3 36 1 1 1 3 1 1 1 2 2.54 78.2 81 1.99 2.06 
1 1 1 1 3 6 1 1 2 2 1 2 2.06 98.2 103.7 2.02 2.14 
2 1 1 2 2 2 2 2 3.32 98.3 105.4 3.27 3.5 
2 1 1 2 1 1 3 36 2 1 1 3 2 2 1 3 2.52 57.6 62.5 1.45 1.58 
1 1 1 2 2 2 3 12 1 2 3 2 2.67 50.8 58.1 1.36 1.55 
1 1 1 1 1 1 3 264 2 1 1 3 2.86 37.5 60.7 1.07 1.74 
1 1 1 1 2 2 3 4 2 1 1 1 1.97 80.9 86.9 1.59 1.71 
1 1 1 1 2 1 3 7 2 3 2 3.61 79.4 83.9 2.86 3.03 
1 1 1 2 1 1 3 120 1 2 2 1 1 1.95 82 83.1 1.6 1.62 
2 1 1 1 1 1 1 2 2 2 3.04 65.7 79.6 2 2.42 
1 1 1 1 1 1 3 3 1 2 1 1 3 3.24 51.2 59.6 1.66 1.93 
1 1 1 1 1 1 3 12 1 1 1 2 1 1 1 2 2.68 65.9 88.5 1.76 2.37 
2 2 1 2 1 1 3 144 2 1 2 2 2 3.2 65.7 71.2 2.1 2.28 
1 1 1 1 1 1 3 2 1 2 2.13 72.7 79.6 1.55 1.69 
1 1 1 1 1 3 12 1 1 2 2 2 2 3.15 87.9 90.8 2.77 2.86 
2 1 1 2 1 1 3 24 2 1 2 2 2 2 4.04 90.2 96.9 3.64 3.92 
1 1 1 2 1 1 3 96 1 1 2 2 1 1 2 2.11 62.3 69.5 1.31 1.46 
1 1 1 2 1 1 1 120 2 2 2 1 3 3.02 26.7 31.9 0.81 0.96 
1 1 1 2 1 1 3 216 1 1 1 3 2 1 1 3 2.85 56.4 63.8 1.61 1.82 
1 1 1 1 1 2 1 3 4.18 51.9 67.8 2.17 2.83 
1 1 1 1 1 1 3 180 1 1 2 2 1 1 1 1.91 84.4 88.4 1.61 1.69 
2 1 2 2 1 1 3 60 1 1 2 2 1 2 2.38 85.8 82.3 2.04 1.96 
1 1 1 1 2 1 2 2 3.22 100.2 98.4 3.23 3.17 
1 1 1 1 2 1 1 2 2 1 3 2.2 58.8 66.1 1.29 1.46 
1 1 1 2 1 1 3 48 1 1 1 2 2 1 1 3 4.06 54 64 2.19 2.6 
2 2 2 2 1 2 2 4.04 90.6 97.7 3.66 3.95 
1 1 1 1 1 1 3 216 1 1 2 2 1 2 2.52 89.1 89.7 2.25 2.26 
2 2 1 2 1 2 2 2.63 107.9 112.8 2.84 2.96 
1 1 1 2 1 1 3 6 1 1 2 1 2 3.59 78.1 81.3 2.8 2.92 
1 1 1 2 1 1 3 84 1 2 1 3 2.33 46.4 69.8 1.08 1.63 
2 1 2 1 1 1 3 6 2 1 2 2 2 2 3.53 87.9 94 3.1 3.31 
2 1 2 2 1 2 2 3.66 85.7 87.2 3.13 3.19 
1 1 1 1 1 1 3 48 1 1 1 3 1 1 1 2 4.3 66.3 76.6 2.85 3.29 
1 1 1 1 1 1 3 42 1 1 2 2 1 2 2.73 87 93.8 2.38 2.56 
1 1 1 1 1 1 2 2 2.43 72.3 73.7 1.76 1.79 
2 2 1 1 1 1 3 6 1 1 1 3 2 1 1 3 2.31 53.2 62.3 1.23 1.44 
2 1 1 2 2 1 3 3 1 1 1 2 2 3 1 2 2.4 66.8 68.3 1.61 1.64 
2 1 1 2 1 2 3 6 2 1 2 2 3 2 4.07 84.2 87.8 3.43 3.57 
2 2 1 2 1 2 1 2 2.48 69.9 65.3 1.73 1.62 
2 1 2 2 1 2 2 4.16 75.1 82.9 3.12 3.45 
2 1 1 2 1 1 3 3 1 1 1 3 1 1 2 2.4 56.8 67.4 1.42 1.68 
2 1 1 2 1 2 2 3.3 75.1 75.5 2.47 2.49 
2 2 1 2 1 1 3 12 1 1 1 1 2 1 1 2 3.94 76.7 89.4 3.03 3.53 
2 1 2 2 1 2 2 3.92 85.4 86.6 3.35 3.39 
2 1 1 2 1 1 4 96 2 2 1 2 2.78 79.2 89.7 2.2 2.49 
2 1 1 2 1 2 2 2.4 75.9 84.4 1.82 2.03 
1 1 1 2 1 1 3 12 2 2 2 2 2.37 83.1 83 1.99 1.98 
2 1 1 2 1 2 1 3 2.78 55.2 65.8 1.54 1.83 
2 1 1 2 1 2 2 2.2 80.9 79.8 1.78 1.75 
2 1 1 2 1 1 3 36 2 2 2 1 2 2.46 52 67.9 1.28 1.67 
2 1 1 2 1 2 1 3 2.32 35.2 42.4 0.82 0.98 
2 1 1 2 1 1 3 48 1 1 2 2 1 2 2.78 58.3 60.5 1.62 1.68 
2 1 1 2 1 2 1 1 2.47 86.9 89.9 2.15 2.22 
2 1 1 2 1 1 3 2 2 2 3 1 3 2.38 55.3 83.2 1.32 1.98 
2 1 1 2 1 1 3 9 2 1 2 2 1 2 2.39 72.8 75.8 1.74 1.81 
2 1 1 2 1 1 3 12 1 1 2 2 2 1 1 2.56 83.5 85.6 2.13 2.19 
2 1 1 2 1 2 1 3 2.15 53.9 78.8 1.16 1.7 
2 1 1 2 1 1 3 12 1 1 1 3 2 2 1 3 2 59.7 60.3 1.19 1.2 
1 1 1 1 1 1 2 2 3.19 56.6 56.2 1.81 1.79 
2 1 1 2 1 1 3 36 2 1 1 2 2 3 1 2 1.73 62.5 63 1.08 1.09 
2 1 1 2 1 1 3 36 1 2 1 2 1.87 67.4 73.4 1.26 1.37 
2 1 1 2 1 1 3 12 1 1 2 2 1 1 2 1.74 73.3 79.9 1.28 1.39 
2 1 1 2 1 1 3 48 2 2 2 2 2.52 87.5 85.1 2.21 2.15 
2 1 2 2 1 1 2 2 2 2.41 80.6 79.3 1.94 1.91 
2 1 1 2 1 1 3 36 2 2 2 2 2.38 73.2 76.7 1.74 1.82 
1 1 1 1 1 1 4 24 2 2 2 2.64 88.8 94.3 2.34 2.49 
1 1 1 1 1 1 3 96 1 1 1 3 2 1 1 3 2.86 36.7 44 1.05 1.26 
1 1 1 1 1 1 3 180 2 1 1 3 2.8 42.9 55.5 1.2 1.55 
1 1 2 1 2 1 2 2 3.31 66.8 79.7 2.21 2.64 
2 1 1 2 1 1 3 6 1 1 2 2 1 2 4.11 113.9 115.9 4.68 4.76 
1 1 1 1 1 1 3 60 1 1 1 1 2 1 1 2 4.07 69.4 82.8 2.83 3.37 
1 1 1 1 1 1 3 120 1 1 1 3 1 1 1 3 2.47 38.7 46 0.96 1.14 
1 1 1 1 1 1 3 60 1 1 3 2 1 1 3 1.92 42.2 51.7 0.81 0.99 
1 1 1 1 1 1 3 12 1 1 1 2 1 1 2 3.21 92.4 96.9 2.97 3.11 
1 1 1 1 1 1 3 144 1 2 2 2 2.6 79.3 79.7 2.06 2.07 
1 2 1 1 1 1 3 24 2 2 2 1 3 2.92 25.1 37.9 0.73 1.11 
2 2 2 2 1 2 1 2 2.91 72.5 75.1 2.11 2.19 
1 1 1 1 1 1 3 36 1 1 2 2 1 2 2.5 87.4 93.2 2.18 2.33 
2 1 1 1 1 1 3 120 2 2 1 1 3 2.33 56.6 65.6 1.32 1.53 
1 1 1 1 1 1 3 120 1 2 1 1 3 1.5 32.1 41.1 0.48 0.62 
1 1 1 2 1 1 3 120 1 1 1 3 1 1 1 3 2.77 24.2 48.8 0.67 1.35 
1 1 1 1 1 1 3 36 1 1 2 2 1 2 2.5 78.5 79.9 1.96 2 
 1 1 1 2 1 1 3 48 1 1 2 2 1 2 3.79 70.6 73.1 2.67 2.77 
2 1 1 2 1 1 3 36 1 1 1 3 2 1 1 3 3.54 45.5 46.5 1.61 1.65 
2 1 2 2 2 1 2 2.59 92 100.6 2.38 2.61 
1 1 1 1 1 2 1 2 3.51 60 67.2 2.11 2.36 
2 1 1 1 1 1 3 432 2 1 1 3 2 1 1 3 1.9 23.2 39.8 0.44 0.76 
2 1 1 2 1 2 3 12 1 1 2 2 1 2 2.69 79.7 78.3 2.14 2.11 
1 1 1 1 1 1 3 72 1 2 1 1 3 1.44 31.6 37 0.45 0.53 
1 1 1 2 1 1 3 72 1 2 1 2 3.7 58.7 65.2 2.17 2.41 
1 1 1 1 1 1 3 3 2 2 2 2 3 95.8 96.6 2.88 2.9 
2 1 1 2 1 1 3 48 2 2 2 2 3.35 64.3 75.7 2.16 2.54 
2 2 2 2 1 1 3 120 1 1 1 3 1 1 1 2 2.15 70.5 76.7 1.51 1.65 
2 1 1 2 1 1 3 144 2 1 1 3 1 3 1 3 2 41.4 61.1 0.83 1.22 
2 1 1 2 1 1 3 48 1 1 1 2 2 1 1 3 2.09 48.9 62.5 1.02 1.3 
postpr
e 

















14.2 370 0.25 0.37 145.6 0.21 0.26 123.7 0.04 0.11 275 0.25 145.6 117.6 -19.2 2 2013 
30.6 280 0.3 0.44 147.3 0.26 0.25 94.4 0.04 0.19 475 0.3 147.3 110 -25.3 1 2012 4 
16.6 100 0.28 0.79 288.3 0.23 0.34 142.7 0.05 0.45 900 0.28 288.3 252.1 -12.6 2 2011 
9.9 160 0.36 0.68 187.6 0.3 0.31 101.9 0.06 0.37 616.66 0.36 187.6 148.8 -20.7 
10.2 220 0.27 0.6 223.9 0.23 0.42 183.4 0.04 0.18 450 0.27 223.9 149.4 -33.3 2 2013 
4 120 0.34 0.45 133.4 0.28 0.35 127.1 0.06 0.1 166.66 0.34 133.4 109.6 -17.8 19 19 
27.3 730 0.25 0.5 201.4 0.21 0.34 163.2 0.4 0.16 400 0.25 201.4 128.4 -36.2 4 2009 
23.3 120 0.38 0.96 252 0.32 0.47 145.8 0.06 0.49 816.66 0.38 252 167.5 -33.5 22 1997 
4.8 70 0.31 0.3 94.4 0.27 0.19 70.9 0.04 0.11 275 0.31 94.4 165.6 75.5 5 2008 4 
30.5 380 0.3 0.86 285.8 0.26 0.38 145.4 0.4 0.48 1200 0.3 285.8 171.7 -39.9 2 2012 
1.6 50 0.33 0.49 147.2 0.27 0.28 101.5 0.06 0.21 350 0.33 147.2 111.8 -24.1 3 2013 
4.7 110 0.3 0.27 91.9 0.26 0.25 96.3 0.04 0.02 50 0.3 91.9 86.3 -6.1 4 2012 
4.4 90 0.33 0.43 128.9 0.27 0.29 106.4 0.06 0.14 233.33 0.33 128.9 87.2 -32.3 4 2010 
29.9 210 0.39 0.92 235.9 0.33 0.41 125.5 0.06 0.51 850 0.39 235.9 227.8 -3.4 20 1993 
6.6 150 0.36 0.49 136.2 0.3 0.27 91.5 0.06 0.22 366.66 0.36 136.2 112.5 -17.4 20 2004 
-4 90 0.28 0.52 189.6 0.24 0.43 183.9 0.04 0.09 225 0.28 189.6 159.7 -15.8 4 2011 
1.8 50 0.26 0.43 163.1 0.22 0.38 170.9 0.04 0.05 125 0.26 163.1 137.6 -15.6 1 2013 
8.4 150 0.35 0.83 236.2 0.29 0.58 197 0.06 0.25 416.66 0.35 236.2 246.9 4.5 3 2010 
21.3 370 0.35 0.94 267 0.29 0.63 217.7 0.06 0.31 516.66 0.35 267 118.8 -55.5 5 2010 
77.6 510 0.4 0.76 190.4 0.34 0.4 117.3 0.06 0.36 600 0.4 190.4 164.7 -13.5 30 1984 
5.2 120 0.37 0.4 106.3 0.31 0.39 124.2 0.06 0.01 16.66 0.37 106.3 85.4 -19.7 3 2013 
10.1 240 0.3 0.35 119.5 0.26 0.25 97.5 0.04 0.1 250 0.3 119.5 74.9 -37.3 1 2012 
0.3 10 0.39 0.8 203.8 0.33 0.62 187.8 0.06 0.18 300 0.39 203.8 200.4 -1.6 40 1993 
1.3 40 0.27 0.39 148.9 0.23 0.38 167.9 0.04 0.01 250 0.27 148.9 130.2 -12.6 5 2009 
4.4 120 0.27 0.3 114.6 0.23 0.24 108.6 0.04 0.06 150 0.27 114.6 95.3 -16.8 2 2013 
17.1 440 0.33 0.63 192 0.27 0.43 161 0.06 0.2 333.33 0.33 192 104.5 -45.6 1 2012 
11.6 80 0.4 0.46 116.4 0.34 0.33 97 0.06 0.13 216.66 0.4 116.4 191.4 64.4 45 1969 
-1.2 10 0.37 0.75 201.7 0.31 0.41 130.4 0.06 0.34 566.66 0.37 201.7 184.4 -8.6 3 2011 
16.9 250 0.37 0.64 172.1 0.31 0.44 142.4 0.06 0.2 333.33 0.37 172.1 110 -36.1 5 2008 
0.5 10 0.29 0.75 259.9 0.25 0.54 219.6 0.04 0.21 525 0.29 259.9 221.2 -14.9 20 2013 
2 40 0.36 0.54 153 0.3 0.44 149 0.06 0.1 166.66 0.36 153 137.5 -10.2 10 2012 
6.6 180 0.26 0.32 122.1 0.22 0.26 117.4 0.04 0.06 150 0.26 122.1 121.2 -0.8 2 2013 4 
2.8 70 0.32 0.39 120.6 0.26 0.33 126.2 0.06 0.06 100 0.32 120.6 112 -7.1 5 2008 
5.4 120 0.34 0.87 256.2 0.28 0.61 219 0.06 0.26 433.33 0.34 256.2 140.6 -45.1 5 2013 
4 80 0.26 0.59 228.5 0.22 0.39 180.8 0.04 0.2 500 0.26 228.5 201.6 -11.8 6 2008 
10.2 120 0.36 0.81 222.9 0.3 0.39 128.9 0.06 0.42 700 0.36 222.9 218.8 -1.8 28 1986 4 
24.9 360 0.26 0.45 172.6 0.22 0.23 102 0.04 0.22 550 0.26 172.6 140.4 -18.6 11 2013 4 
7.3 180 0.27 0.3 112.4 0.23 0.25 110.7 0.04 0.05 125 0.27 112.4 88.7 -21.1 19 2002 
5.3 180 0.25 0.3 120.3 0.21 0.27 127.2 0.04 0.03 75 0.25 120.3 96.1 -20.1 6 2010 4 
5.9 130 0.36 0.68 191.9 0.3 0.49 166.2 0.06 0.19 316.66 0.36 191.9 125.5 -34.6 4 2012 
13.7 290 0.36 0.35 97.8 0.3 0.3 102 0.06 0.06 100 0.36 97.8 91.4 -6.6 6 2013 4 
22.1 500 0.34 0.71 207.4 0.28 0.56 197.4 0.06 0.15 250 0.34 207.4 171.1 -17.5 3 2011 
5.4 70 0.35 0.55 155.5 0.29 0.35 122.1 0.06 0.2 333.33 0.35 155.5 126.4 -18.7 22 1994 2 
3.4 10 0.36 0.87 241.8 0.3 0.52 173.8 0.06 0.35 583.33 0.36 241.8 137.6 -43.1 10 2011 
21.8 260 0.29 0.77 266.1 0.25 0.38 153.8 0.04 0.39 975 0.29 266.1 154 -42.1 2 2011 
14.8 300 0.28 0.36 131.2 0.24 0.26 109 0.04 0.1 250 0.28 131.2 168 28 10 2007 
12.5 230 0.37 0.39 104.7 0.31 0.31 98.5 0.06 0.08 133.33 0.37 104.7 109.6 4.6 15 2011 
26.3 320 0.31 0.94 300.5 0.27 0.46 167.9 0.04 0.48 1200 0.31 300.5 141.3 -53 10 2010 
6.2 120 0.36 0.59 165.9 0.3 0.33 112 0.06 0.26 433.33 0.36 160.9 123 -25.8 10 2005 
13.5 340 0.28 0.44 157.8 0.24 0.36 153 0.04 0.08 200 0.28 157.8 121.9 -22.8 10 2009 
7.2 220 0.27 0.4 150.7 0.23 0.31 138.4 0.04 0.09 225 0.27 150.7 90.3 -36.7 5 2008 
4.5 120 0.26 0.36 137.6 0.22 0.29 132.6 0.04 0.07 175 0.26 137.6 140.2 1.9 16 2011 
10.8 370 0.26 0.3 113 0.22 0.24 109.9 0.04 0.06 150 0.26 113 122.9 8.8 6 2007 
-1 30 0.26 0.54 205.2 0.22 0.43 194.2 0.04 0.11 275 0.26 205.2 205.7 0.2 10 2003 
24.8 540 0.26 1.07 416.4 0.22 0.37 170 0.04 0.7 1750 0.26 416.4 210.9 -49.3 4 2010 
4.7 40 0.31 0.39 129.2 0.27 0.22 84.1 0.04 0.17 425 0.31 129.2 160.3 24.1 30 1983 
10.1 190 0.39 0.57 145.9 0.33 0.36 111.2 0.06 0.21 350 0.39 145.9 131.5 -9.9 30 2012 
-3 80 0.31 0.24 77.5 0.27 0.18 66.7 0.04 0.06 150 0.31 77.5 96.7 24.8 6 2013 4 
12.5 190 0.35 0.82 234.3 0.29 0.58 200.9 0.06 0.24 400 0.35 234.3 126.4 -46.1 23 2012 
2.6 50 0.28 0.34 121 0.24 0.25 103 0.04 0.09 225 0.28 121.8 2 2013 
6.4 150 0.34 0.48 139.1 0.28 0.4 141.8 0.06 0.08 133.33 0.34 139.1 109.6 -21.2 8 2012 
15.7 170 0.39 1.4 355.6 0.33 0.65 194.4 0.06 0.75 1250 0.39 355.6 328.1 -7.7 20 2013 3 
58.3 1090 0.26 0.5 191 0.22 0.32 145.6 0.04 0.18 450 0.26 191 139.7 -26.9 1 2013 
1.8 30 0.38 0.6 158.4 0.32 0.51 160.5 0.06 0.09 150 0.38 158.4 186.7 17.8 4 2009 
7.6 170 0.33 0.56 169.3 0.27 0.5 184.7 0.06 0.06 100 0.33 169.3 141.4 -16.5 1 6 2012 2 
22.1 300 0.35 0.61 176.9 0.29 0.43 149.1 0.06 0.18 300 0.35 176.9 131.6 -25.6 15 1999 3 
5 160 0.26 0.39 149.7 0.22 0.36 160.8 0.04 0.03 75 0.26 149.7 125.3 -16.3 4 2009 1 
1.6 40 0.28 0.44 157.9 0.24 0.24 99.4 0.04 0.2 500 0.28 157.9 105 -33.5 15 2003 
55.2 670 0.29 0.82 284.2 0.25 0.45 182.6 0.04 0.37 725 0.29 284.2 190.5 -33 20 2007 1 
14 240 0.28 0.49 174.3 0.24 0.24 96.9 0.04 0.25 625 0.28 174.3 117 -32.9 5 2011 
21.2 620 0.27 0.29 110.8 0.23 0.24 107.9 0.04 0.05 125 0.27 110.8 88.7 -20 3 2013 1 
10.1 290 0.26 0.39 151.6 0.22 0.3 140.3 0.04 0.09 225 0.26 151.6 116.6 -23 2 2011 
33 360 0.35 0.94 265.5 0.29 0.39 134.5 0.06 0.55 916.66 0.35 265.5 188 -29.2 18 2012 2 
67 450 0.27 1.05 387.5 0.23 0.54 231.1 0.04 0.51 1275 0.27 387.5 314.4 -18.9 23 2008 
52.4 280 0.31 0.6 196.2 0.27 0.3 114 0.04 0.3 750 0.31 196.2 200.7 2.3 50 12 4 
87.7 820 0.3 0.67 220.5 0.26 0.39 147.9 0.04 0.28 700 0.3 220.5 132.6 -39.9 13 2002 
57.9 490 0.29 0.61 207.2 0.25 0.36 142.4 0.04 0.25 625 0.29 207.2 229.6 10.8 23 20 
35.9 410 0.29 1.28 447.7 0.25 0.48 194.2 0.04 0.8 2000 0.29 447.7 313.6 -29.9 12 2008 
9.9 200 0.35 0.27 76.1 0.29 0.23 80.7 0.06 0.04 66.6 0.35 76.1 102 33.9 19 2008 
1.4 30 0.27 0.45 163.3 0.23 0.29 125.2 0.04 0.16 400 0.27 163.3 133 -18.5 14 2013 
9.9 210 0.34 0.45 131.9 0.28 0.38 135.7 0.06 0.07 116.66 0.34 131.9 113.8 -13.7 10 2003 
25.2 250 0.3 0.83 271.8 0.26 0.36 137.4 0.04 0.47 1175 0.3 271.8 164.2 -39.6 10 2007 
5.6 150 0.33 0.46 139.5 0.27 0.31 114.3 0.06 0.15 250 0.33 139.5 112.3 -19.5 10 2003 
6.3 140 0.33 0.33 99.1 0.27 0.23 83.3 0.06 0.09 150 0.33 99.1 94 -5.2 20 2011 
18.2 480 0.33 0.4 125.5 0.29 0.39 135.9 0.04 0.01 25 0.33 125.5 117.3 -6.5 9 2004 
30.2 370 0.38 0.72 191.4 0.32 0.51 161.7 0.06 0.21 350 0.38 191.4 147.2 -23.1 12 2002 
-2.8 -10 0.39 0.9 232 0.33 0.4 121.5 0.06 0.5 833.33 0.39 232 202.2 -12.8 18 2003 3 
-0.9 -20 0.34 0.46 134.5 0.28 0.39 137.7 0.06 0.07 166.66 0.34 134.5 116.1 -13.7 3 2012 2 
8.1 220 0.27 0.51 189.7 0.23 0.5 220.7 0.04 0.01 25 0.27 189.7 137.8 -27.4 3 2012 
2.8 70 0.33 0.44 132.5 0.27 0.38 139.7 0.06 0.06 100 0.33 132.5 113.9 -14.1 8 2009 2 
10.2 200 0.27 0.52 189.7 0.23 0.36 155.2 0.04 0.16 400 0.27 189.7 122.7 -35.3 5 2012 1 
 1.7 50 0.36 0.35 97.8 0.3 0.29 95.9 0.06 0.06 100 0.36 97.8 92.4 -5.6 10 2003 
5.9 110 0.29 0.68 232.1 0.25 0.65 256.8 0.04 0.03 75 0.29 232.1 194.1 -16.4 10 2003 
6.3 80 0.27 0.8 301.9 0.23 0.44 194.1 0.04 0.36 900 0.27 301.9 199.7 -33.9 10 2009 
7.6 200 0.25 0.47 184.7 0.21 0.38 177.4 0.04 0.09 225 0.25 184.7 233.1 26.3 10 2013 
22.5 400 0.35 0.47 135.6 0.29 0.37 129.6 0.06 0.1 166.66 0.35 135.6 110.8 -18.2 19 2001 3 
30.3 660 0.33 0.43 131 0.27 0.37 134.9 0.06 0.06 100 0.33 131 102.1 -22.1 4 2012 
0.9 20 0.34 0.58 168.4 0.28 0.55 195.5 0.06 0.03 50 0.34 168.4 144.3 -14.3 2 2012 
31.8 450 0.34 0.69 199.9 0.28 0.3 105.1 0.06 0.39 650 0.34 199.9 130 -35 5 2012 
15.4 220 0.39 0.74 190.5 0.33 0.47 144.1 0.06 0.27 450 0.39 190.5 192.3 0.9 15 2002 3 
44.5 740 0.27 0.64 242.1 0.23 0.38 170.1 0.04 0.26 650 0.27 242.11 150.1 -38 3 2011 3 
1.5 40 0.27 0.42 154.9 0.23 0.33 144.4 0.04 0.09 225 0.27 154.9 148.9 -3.9 22 2000 
28.2 410 0.28 1.16 417 0.24 0.95 400.6 0.04 0.22 525 0.28 417 239.1 -42.7 5 2013 
3.4 40 0.36 1.02 284.5 0.3 0.77 258.1 0.04 0.25 625 0.36 284.5 227.8 -19.9 8 2013 
11.2 350 0.34 0.55 161.1 0.28 0.51 182.6 0.06 0.04 66.66 0.34 161.1 129.6 -19.6 3 2012 
54.9 440 0.33 0.69 210.1 0.27 0.32 121.3 0.06 0.37 616.66 0.33 210.1 143.1 -31.9 15 2007 
13.8 260 0.37 0.47 127.7 0.31 0.29 93.3 0.06 0.18 300 0.37 127.7 114.4 -10.4 6 2007 4 
20.7 280 0.29 0.91 318.9 0.25 0.48 195.5 0.04 0.33 825 0.29 318.9 204.4 -35.9 8 2004 
22.3 330 0.31 0.7 230.1 0.27 0.4 152 0.04 0.3 750 0.31 230.1 168.2 -26.9 15 2003 
16.6 390 0.28 0.83 297.4 0.24 0.54 227.8 0.04 0.29 725 0.28 297.4 219.8 -26.1 8 2009 
23.4 330 0.38 0.58 152.8 0.32 0.44 136.9 0.06 0.14 233.3
3 
0.38 152.8 130.1 -14.8 20 2005 3 
46.6 270 0.39 0.93 237.5 0.33 0.38 113.4 0.06 0.55 916.6
6 
0.39 237.5 131.5 -44.6 10 2003 
25.9 450 0.35 1.09 309.1 0.29 0.66 225.7 0.06 0.43 716.6
6 
0.35 309.1 134.8 -56.4 10 2010 
2.3 60 0.28 0.29 104.1 0.24 0.25 106 0.04 0.04 100 0.28 104.1 93.3 -10.4 15 2013 
-0.4 -10 0.36 0.47 131.2 0.3 0.4 132.8 0.06 0.07 116.6
6 
0.36 131.2 105.3 -19.7 4 2013 
33.7 690 0.29 0.63 220.2 0.25 0.32 129.7 0.04 0.31 775 0.29 220.2 68.9 -68.7 25 2008 1 
3.7 90 0.28 0.48 169.8 0.24 0.46 189.8 0.04 0.02 50 0.28 169.8 144.6 -14.8 5 2008 
5 120 0.29 0.45 151.2 0.25 0.29 112.7 0.04 0.16 400 0.29 151.2 150.4 -0.5 10 2012 1 
42.5 460 0.3 0.56 185.5 0.26 0.25 95.2 0.04 0.31 775 0.3 185.5 125.8 -32.2 27 27 
19 230 0.38 0.9 326.3 0.32 0.62 191.4 0.06 0.28 466.6
6 
0.38 236.8 137.6 -41.8 10 2011 3 
9.1 180 0.35 0.46 130.8 0.29 0.34 118.1 0.06 0.12 200 0.35 130.8 126.4 -3.4 5 2009 
13.5 210 0.29 0.66 225.7 0.25 0.39 156.4 0.04 0.27 675 0.29 225.7 188.9 -16.3 20 1998 
2.3 60 0.37 0.26 69.9 0.31 0.23 72.9 0.06 0.03 50 0.37 69.9 89.1 27.5 8 2013 3 
34.8 280 0.39 0.76 194.8 0.33 0.38 116.9 0.06 0.48 800 0.39 194.8 179.3 -8 30 25 
15.8 270 0.34 0.85 250.6 0.28 0.65 232.7 0.06 0.2 333.3
3 
0.34 250.6 121.4 -51.6 8 2005 
15.1 230 0.28 0.77 274.6 0.24 0.41 169.9 0.04 0.36 900 0.28 274.6 129.8 -52.7 10 2011 
1.8 30 0.38 0.96 252.9 0.32 0.54 170.6 0.06 0.42 700 0.38 252.9 133.1 -47.4 25 2008 
77.4 710 0.28 0.71 258.4 0.24 0.32 134.6 0.04 0.39 975 0.28 258.4 213.7 -17.3 22 1993 
21.9 240 0.41 1.5 369.6 0.35 0.92 266 0.06 0.58 966.6
6 
0.41 369.6 213.3 -42.3 40 1983 
14.9 390 0.35 0.37 108 0.3 0.26 85.5 0.05 0.11 220 0.35 108 124 14.8 3 2011 
-1.2 -30 0.34 0.55 158.5 0.28 0.44 156.7 0.06 0.11 183.3
3 
0.34 158.5 127.3 -19.7 10 2013 2 
26.2 580 0.26 0.51 193.3 0.22 0.3 135.4 0.04 0.21 525 0.26 193.3 135.4 -30 13 2010 
-2.1 -50 0.33 0.33 98.7 0.27 0.32 117.7 0.06 0.01 16.66 0.33 98.7 73.7 -25.3 4 2009 
4 50 0.29 0.88 299.9 0.25 0.5 195.9 0.04 0.38 950 0.29 299.9 146.1 -51.3 5 2013 
15.8 250 0.37 0.62 166.2 0.31 0.41 130.2 0.06 0.21 350 0.37 166.2 135 -18.8 27 1986 
1.4 40 0.28 0.62 223.5 0.24 0.45 188 0.04 0.17 425 0.28 223.5 129.3 -42.1 8 2006 
15.4 200 0.37 1.06 285.7 0.31 0.51 164.9 0.06 0.55 916.6
6 
0.37 285.7 288.1 0.8 15 2012 3 
14.3 230 0.39 0.44 112.8 0.33 0.23 67.7 0.06 0.21 350 0.39 112.8 71.5 -36.6 20 1998 
7.8 290 0.26 0.45 171.5 0.22 0.4 180 0.4 0.05 125 0.26 171.5 113.6 -33.7 4 2011 1 
0.1 10 0.3 0.37 126.1 0.26 0.32 123 0.04 0.05 125 0.3 126.1 67.3 -46.6 6 2009 
26.4 480 0.27 0.43 161.8 0.23 0.28 120.7 0.04 0.15 375 0.27 161.8 113.5 -29.8 4 2012 
6.5 90 0.38 0.68 178.7 0.32 0.49 152.7 0.06 0.19 316.6
6 
0.38 178.7 144.6 -19.1 30 1988 
52.1 410 0.28 0.56 205 0.23 0.3 127 0.05 0.26 520 0.28 205 150 -26.8 20 1998 
22.3 230 0.4 0.8 199.8 0.34 0.35 103.6 0.06 0.45 750 0.4 199.8 128.4 -35.7 35 1993 
3.3 90 0.27 0.32 119.8 0.23 0.27 117.2 0.04 0.05 125 0.27 119.8 114.7 -4.2 20 2010 
36 590 0.28 0.69 247.1 0.24 0.33 139.9 0.04 0.36 900 0.28 247.1 125.7 -49.2 2 2011 1 
30.4 380 0.3 0.89 299.2 0.26 0.48 186.5 0.04 0.41 1025 0.3 299.2 242.8 -18.9 33 1980 
1.1 30 0.27 0.58 218 0.23 0.41 183 0.04 0.17 425 0.27 218 130.7 -40.1 9 2012 
13.4 210 0.33 0.5 151.3 0.27 0.39 143.9 0.05 0.11 220 0.33 151.3 124.5 -17.7 10 2003 
27.3 280 0.4 1.01 253.1 0.34 0.65 192.3 0.06 0.36 600 0.4 253.1 188.2 -25.6 30 1998 
-1.6 -20 0.31 0.68 215.9 0.27 0.4 148.2 0.04 0.28 700 0.31 215.9 205.4 -4.8 10 2013 
2.7 50 0.35 0.41 117.3 0.29 0.24 80.6 0.06 0.17 283.3
3 
0.35 117.3 156 33 4 2012 
19.3 50 0.38 1.13 297.4 0.32 0.6 186.7 0.06 0.53 883.3
3 
0.38 297.4 218.4 -26.6 25 2000
3 
3 
56.4 390 0.39 1.07 277.5 0.33 0.58 178.3 0.06 0.49 816.6
6 
0.39 277.5 200.5 -27.7 20 2003 
-0.4 -10 0.34 0.32 96.2 0.28 0.28 102.3 0.06 0.04 66.66 0.34 96.2 90.6 -5.8 5 2012 
-0.4 -10 0.27 0.29 106 0.23 0.25 108.6 0.04 0.04 100 0.27 106 101.6 -4.2 2 2011 
13.3 320 0.25 0.42 164.4 0.21 0.29 136.8 0.04 0.13 325 0.25 164.4 128.4 -21.9 8 2005 
18.5 500 0.26 0.62 236.8 0.22 0.47 214.9 0.04 0.15 375 0.26 236.8 136.2 -425 10 2013 1 
14.4 300 0.35 0.63 180.7 0.29 0.53 183.5 0.06 0.1 166.6
6 
0.35 180.7 143.1 -20.8 20 2003 
20 340 0.34 0.61 178.5 0.28 0.38 135.5 0.06 0.23 383.3
3 
0.34 178.5 107 -39.7 8 2005 
3.2 50 0.28 0.82 288.8 0.24 0.47 192.3 0.04 0.35 875 0.28 288.8 289.6 0.3 10 2012 
18.4 70 0.3 0.77 259 0.26 0.49 187.6 0.04 0.28 700 0.3 259 174.6 -32.6 20 2003 
3.6 90 0.28 0.61 215.8 0.24 0.45 183.9 0.04 0.16 400 0.28 215.8 182.1 -15.6 36 2010 
18 310 0.35 1.03 292.2 0.29 0.47 161 0.06 0.56 933.3
3 
0.35 292.2 210.9 -27.8 8 2006 3 
8.8 120 0.39 0.69 179.6 0.33 0.38 118.1 0.06 0.31 516.6
6 
0.39 179.6 160.1 -10.9 15 2003 
2 50 0.34 0.31 91 0.28 0.28 97.5 0.06 0.03 50 0.34 91 95.7 5.1 3 2010 3 
2.8 90 0.27 0.45 167.8 0.23 0.29 126.2 0.04 0.16 400 0.27 167.8 167.2 -0.4 6 2013 
19.7 350 0.33 0.98 298.7 0.27 0.5 187.8 0.06 0.48 800 0.33 298.7 209.1 -30 8 2006 
23.5 230 0.29 0.59 203.6 0.25 0.39 157.1 0.04 0.2 500 0.29 203.6 337.1 65.6 2000 
19.6 340 0.37 0.99 265.9 0.31 0.67 215.2 0.06 0.32 533.3
3 
0.37 265.9 152 -42.8 7 2011 
8.1 210 0.33 0.42 128.7 0.27 0.3 113.2 0.06 0.12 200 0.33 128.7 96.3 -25.1 5 2013 
5.2 120 0.27 0.43 161.8 0.23 0.34 146.8 0.04 0.09 225 0.27 161.8 118.5 -26.8 6 2009 
25.2 300 0.37 0.88 236.2 0.31 0.57 182.2 0.06 0.31 516.6
6 
0.37 236.2 121.9 -48.4 10 2003 
2.3 50 0.38 0.78 207.2 0.32 0.6 188.7 0.06 0.18 300 0.38 207.2 174.9 -15.6 15 2011 
8.1 50 0.4 0.51 127 0.34 0.37 107.6 0.06 0.14 233.3
3 
0.4 127 120.6 -5 15 2001 
46.8 400 0.38 0.89 233.7 0.32 0.41 128.2 0.06 0.48 800 0.38 233.7 119.5 -48.9 25 2012 3 
61.1 980 0.27 0.69 257.4 0.23 0.5 220.8 0.04 0.19 475 0.27 257.4 126.9 -50.7 4 2010 
 -0.3 -10 0.26 0.3 115.7 0.22 0.19 88.2 0.04 0.11 275 0.26 115.7 109 -5.9 2 2013 
38 440 0.39 1.11 281.9 0.33 0.63 187.9 0.06 0.48 800 0.39 281.9 133.5 -52.6 30 2000 
4 100 0.28 0.4 140.1 0.24 0.34 140.2 0.04 0.06 150 0.28 140.1 118.2 -15.6 23 1989 
9.3 210 0.33 0.4 120.2 0.27 0.37 134.8 0.06 0.03 50 0.33 120.2 84.3 -29.9 19 2011 
26.1 170 0.4 0.64 158.9 0.34 0.46 134.8 0.06 0.18 300 0.4 158.9 133.4 -16.1 16 1980 
0.28 0.24 86.5 0.23 0.17 72.2 0.05 0.07 140 0.28 86.5 75.8 -12.4 2 2013 
8.7 240 0.27 0.35 128.7 0.23 0.34 148.7 0.04 0.01 25 0.27 128.7 115.3 -10.4 2 2012 
17.5 150 0.3 0.68 230.2 0.26 0.41 158.6 0.04 0.27 675 0.3 230.2 180.3 -21.7 25 2011 1 
2.1 70 0.28 0.36 131 0.24 0.35 148.1 0.04 0.01 25 0.28 131 88.6 -32.4 1 2012 
4.4 140 0.33 0.79 236.2 0.27 0.64 223.7 0.06 0.15 250 0.33 236.2 143.1 -39.4 12 2004 
31.7 190 0.34 1.06 307.9 0.28 0.34 118 0.06 0.72 1200 0.34 307.9 182.9 -40.9 10 2012 3 
5.4 170 0.34 0.52 149.7 0.28 0.51 179.6 0.06 0.01 16.66 0.34 149.7 109.4 -26.9 6 2012 
6 190 0.34 0.5 145 0.28 0.41 143.8 0.06 0.09 150 0.34 145 96.9 -33.2 2 2011 
7.3 80 0.34 0.7 203.9 0.28 0.36 126.1 0.06 0.34 566.6
6 
0.34 203.9 149.1 -26.9 30 1993 
7.5 190 0.34 0.54 155.6 0.28 0.53 187.5 0.06 0.01 16.66 0.34 155.6 153.4 -1.4 5 2012 1 
11.6 270 0.34 0.36 103.8 0.28 0.27 93.9 0.06 0.07 116.6
6 
0.34 103.8 103.3 -0.5 12 2003 
24.3 330 0.36 1.11 285.1 0.3 1.01 192.4 0.06 0.1 166.6
6 
0.36 285.1 243.3 -14.7 20 1993 2 
30.2 260 0.4 1.54 385.8 0.34 0.87 257.6 0.06 0.67 1116.
66 
0.4 388.8 105.3 -72.7 32 2007 
2.4 70 0.26 0.31 119.3 0.22 0.25 112.3 0.04 0.06 150 0.26 119.3 91 -23.7 3 2011 4 
11.4 190 0.36 0.62 173 0.3 0.35 118.6 0.06 0.27 450 0.36 173 176.6 2.1 4 2012 
-1.6 -50 0.26 0.33 128.1 0.22 0.29 133 0.04 0.04 100 0.26 128.1
1 
102 -20.3 2 2012 4 
23.4 360 0.27 0.72 270.3 0.23 0.43 189.4 0.04 0.29 725 0.27 270.3 241.9 -10.5 23 1990 1 
6.1 110 0.29 0.68 232.7 0.25 0.38 152.1 0.04 0.3 750 0.29 232.7 189.7 -18.5 7 2008 4 
10.8 200 0.37 0.76 206.2 0.31 0.44 143.7 0.06 0.32 533.3
3 
0.37 206.2 125.8 -39 15 2000 3 
3.5 50 0.36 0.64 176.7 0.3 0.42 140.4 0.06 0.22 366.6
6 
0.36 176.4 125.6 -28.9 2 2013 
3 60 0.34 0.63 184.3 0.28 0.53 190.8 0.06 0.1 166.6
6 
0.34 184.3 166.2 -9.8 15 2008 
19.2 210 0.31 0.7 226.9 0.27 0.46 172.9 0.04 0.24 600 0.31 226.9 182.9 -19.4 45 1976 
5.5 120 0.32 0.47 145 0.26 0.41 153.5 0.06 0.06 100 0.32 145 125.8 -13.2 10 2004 
12.5 80 0.3 0.5 167.9 0.26 0.26 102.4 0.04 0.24 600 0.3 167.9 211.6 26.1 20 2008 
7.4 200 0.27 0.64 239.3 0.23 0.46 202.4 0.04 0.18 450 0.27 239.3 137.3 -42.6 10 2003 
28.5 430 0.29 0.73 251.7 0.25 0.49 195 0.04 0.24 600 0.29 251.7 190 -24 7 2011 4 
7.6 140 0.36 0.69 190.1 0.3 0.44 146.3 0.06 0.25 416.6
6 
0.36 190.1 115.1 -39.4 6 2013 3 
4.4 60 0.38 0.59 154.5 0.32 0.45 138.1 0.06 0.14 233.3
3 
0.38 154.5 173.8 12.5 25 2012
3 
3 
12.3 220 0.36 0.37 100.7 0.3 0.26 84.6 0.06 0.11 183.3
3 
0.36 100.7 78.6 -22 3 2010 
25.1 270 0.37 0.62 168.1 0.31 0.43 139.5 0.06 0.19 316.6
6 
0.37 168.1 134.4 -20 18 2003 
5.1 80 0.4 0.6 150.9 0.34 0.47 138.1 0.06 0.13 216.6
6 
0.4 150.9 111.7 -26 10 2012 3 
9.6 130 0.37 0.55 148.9 0.31 0.49 158.2 0.06 0.06 100 0.37 148.9 134.4 -9.7 8 2008 
14.3 360 0.34 0.51 149.3 0.28 0.37 131.5 0.06 0.14 233.3
3 
0.34 149.3 101.7 -31.9 18 1998 
0.5 20 0.28 0.33 118.6 0.24 0.31 128.9 0.04 0.02 50 0.28 118.6 119.9 1.1 3 2011 
8.7 260 0.28 0.61 219.7 0.24 0.41 171 0.04 0.2 500 0.28 219.9 129 -41.3 10 2008 
0.3 10 0.36 0.43 119.1 0.3 0.4 132.8 0.06 0.03 50 0.36 119.1 107.9 -9.4 2 2013 
5.4 180 0.26 0.38 146 0.22 0.34 156.5 0.04 0.04 100 0.26 146 109.3 -25.1 3 2011 
18.6 260 0.38 0.46 119.6 0.32 0.33 103.1 0.06 0.13 216.6
6 
0.38 119.6 89.1 -25.5 40 2000 
27.1 360 0.29 0.72 244.4 0.25 0.4 156.1 0.04 0.32 800 0.29 244.4 244.8 0.2 25 2000 
31.2 160 0.29 0.96 334 0.25 0.36 146.6 0.04 0.6 1500 0.29 334 361 8.1 15 2005 
48.2 220 0.4 1.22 300.7 0.34 0.58 167.6 0.06 0.64 1066.6
6 
0.4 300.7 205.9 -31.5 10 
7.8 280 0.27 0.43 159.6 0.23 0.38 164.3 0.04 0.05 125 0.27 159.6 156.3 -2.1 2 2012 1 
0.4 0 0.28 0.77 270.2 0.24 0.44 182.3 0.04 0.33 825 0.28 270.2 236 -12.7 20 2009 
-0.6 -20 0.29 0.26 89.8 0.25 0.2 79.9 0.04 0.06 150 0.29 89.8 74.4 -17.1 5 2009 4 
1 40 0.18 0.35 193.3 0.22 0.23 107.8 0.04 0.12 300 0.18 193.3
1 
189.1 -2.2 1 2013 
20.2 110 0.37 0.59 157.2 0.31 0.32 103.3 0.06 0.27 450 0.37 157.2 126.5 -19.6 3 2010 
1.7 40 0.27 0.31 114.4 0.23 0.28 121 0.04 0.04 100 0.27 114.4 100.6 -12 10 2006 
5.4 140 0.26 0.46 173.6 0.22 0.29 128.2 0.04 0.17 425 0.26 173.6 127 -26.8 5 2013 1 
36.9 640 0.27 0.82 301 0.23 0.59 251.7 0.04 0.23 575 0.27 301 203.7 -32.3 5 2008 
4.4 150 0.26 0.36 137.2 0.22 0.3 133.5 0.04 0.06 150 0.26 137.2 86.8 -36.7 6 2007 
5.5 130 0.28 0.65 231.1 0.24 0.42 172.9 0.04 0.23 575 0.28 231.1 143.9 -37.7 20 
56 660 0.38 0.92 239.7 0.32 0.46 143.3 0.06 0.46 766.6
6 
0.38 239.7 127 -47 33 1987 
3.5 120 0.37 0.45 121.1 0.31 0.36 116.4 0.06 0.09 150 0.37 121.1 78 -35.5 12 2002 
4.6 160 0.33 0.62 185.4 0.27 0.51 185.6 0.06 0.11 183.3
3 
0.33 185.4 142 -23.4 16 2008 
-2.5 70 0.28 0.53 193.5 0.23 0.38 162 0.05 0.15 300 0.28 193.5 142.4 -26.4 12 
9.7 240 0.27 0.42 156.5 0.23 0.35 154.2 0.04 0.07 175 0.27 156.5 145.4 -7.1 10 2004 
2.3 50 0.33 0.43 132.4 0.27 0.41 153.5 0.06 0.02 33.33 0.33 132.4 161.6 22 4 2012 
12 230 0.29 0.55 191.3 0.25 0.43 175.7 0.04 0.12 300 0.29 191.3 132.9 -30.6 12 2013 
14.3 140 0.37 0.8 217.6 0.31 0.53 173.9 0.06 0.27 450 0.37 217.6 243.1 11.7 22 2003 3 
4.9 150 0.28 0.4 142.7 0.24 0.34 143.7 0.04 0.06 150 0.28 142.7 99.1 -30.5 8 2013 3 
2.5 70 0.28 0.34 123 0.23 0.26 111 0.05 0.08 160 0.28 123 97.4 -20.8 8 2009 
26.6 170 0.39 1.69 438.7 0.33 0.46 141 0.06 1.23 2050 0.39 438.7 249.9 -43 40 1983 
18.3 330 0.28 0.68 244.3 0.24 0.39 166.2 0.04 0.29 725 0.28 244.3 152.2 -37.7 7 
60.9 760 0.26 0.75 288.4 0.22 0.47 213 0.04 0.28 700 0.26 288.4 243.2 -15.7 7 2012 
12.1 140 0.37 0.93 250.6 0.31 0.43 139.3 0.06 0.5 833.3
3 
0.37 25.6 220.4 -12.1 20 2003 
8 190 0.28 0.3 107.2 0.24 0.2 83.7 0.04 0.1 250 0.28 107.2 86.2 -19.6 20 2006 
6.5 170 0.27 0.91 335.9 0.23 0.46 197.2 0.04 0.45 1125 0.27 335.9 295 -12.2 10 
0.1 10 0.26 0.35 133.9 0.22 0.23 101.4 0.04 0.12 300 0.26 133.9 131.5 -1.8 6 1 
7.7 230 0.34 0.4 119.9 0.28 0.3 109.9 0.6 0.1 166.6
6 
0.34 119.9 140.4 17.1 2 2013 
33.4 250 0.36 1.07 301.4 0.3 0.52 176.9 0.06 0.55 916.6
6 
0.36 301.4 213 -29.3 10 2003 2 
8.3 63 0.4 1.65 411.4 0.34 0.47 137.4 0.06 1.18 1966.
66 
0.4 411.4 225.9 -45.1 40 1974 
1.2 40 0.27 0.27 99.5 0.23 0.21 90.6 0.04 0.06 150 0.27 99.5 88.8 -10.8 10 2012 4 
8.8 220 0.26 0.52 200.4 0.22 0.43 197.3 0.04 0.09 225 0.26 200.4 250.5 25 4 2010 
4.5 110 0.26 0.41 155.6 0.22 0.37 164.9 0.04 0.04 100 0.26 155.6 179.4 15.3 5 2012 
1.5 50 0.26 0.47 181.4 0.27 0.41 151.1 0.01 0.06 600 0.26 181.4 189.7 4.5 1 6 
2 60 0.27 0.65 244.3 0.23 0.46 204.7 0.04 0.19 475 0.27 244.3 138.2 -43.4 6 2012 
21.1 310 0.3 0.83 281 0.26 0.37 144.4 0.04 0.46 1150 0.3 281 222 -21 30 1993 
4.6 30 0.38 0.61 159.7 0.32 0.25 79 0.06 0.36 600 0.38 159.7 135.8 -14.9 16 2008 
 13.2 240 0.37 0.52 140.2 0.31 0.43 140 0.06 0.09 150 0.37 140.2 80.3 -42.7 10 2011 
5 110 0.36 0.38 107 0.3 0.35 118.4 0.06 0.03 50 0.36 107 98 -8.3 4 2011 
21.4 320 0.3 0.6 197.5 0.26 0.35 131 0.04 0.25 625 0.3 197.5 142.1 -28 42 2011 4 
19.6 380 0.28 0.32 114.5 0.24 0.22 91.6 0.04 0.1 250 0.28 114.5 91.6 -20 8 2010 
-0.3 0 0.26 0.54 204 0.22 0.37 167.2 0.04 0.17 425 0.26 204 222 8.8 7 2000 4 
92.5 880 0.26 0.81 318.6 0.22 0.48 224.9 0.04 0.33 825 0.26 318.6 226 -29.1 20 1995 
3.5 100 0.28 0.27 94.5 0.24 0.23 95.6 0.04 0.04 100 0.28 94.5 98.5 4.2 14 2012 
24.6 440 0.36 0.68 186.5 0.3 0.46 150.7 0.06 0.22 366.6
6 
0.36 186.5 112.8 -39.5 8 2008 
6.2 150 0.29 0.4 140.9 0.25 0.37 147.9 0.04 0.03 75 0.29 140.9 133.6 -5.2 46 2000 
8.6 210 0.28 0.61 218.5 0.24 0.46 191 0.04 0.15 375 0.28 218.5 99.3 -54.6 15 2009 
35 490 0.35 1.63 461.7 0.29 0.86 294.1 0.06 0.77 1283.
33 
0.35 461.7 184.3 -60.1 10 2008 
1.7 40 0.36 0.66 183.3 0.3 0.57 192.8 0.06 0.09 150 0.36 183.3 156 -14.9 5 
9.1 200 0.28 0.49 173.9 0.24 0.4 169.1 0.04 0.09 225 0.28 173.9 130.6 -24.9 16 2003 
6 140 0.26 0.41 156.7 0.22 0.31 140.3 0.04 0.1 250 0.26 156.7 129.1 -17.6 2 2012 
6.7 110 0.36 0.56 155.1 0.3 0.44 146.2 0.06 0.12 200 0.36 155.1 184.1 18.7 8 2012 
5 140 0.27 0.6 219.4 0.23 0.41 174 0.04 0.19 475 0.27 219.4 143.1 -34.8 6 2012 
5 120 0.33 0.48 145.4 0.27 0.42 154.8 0.06 0.06 100 0.33 145.4 105.6 -27.4 2 2013 
2.3 110 0.26 0.36 135.6 0.22 0.27 119.3 0.04 0.09 225 0.26 135.6 121.9 -10.1 1 6 4 
3.4 90 0.34 0.32 95.5 0.28 0.28 99.3 0.06 0.04 66.66 0.34 95.5 104.9 9.7 3 
-3.8 80 0.34 0.51 151.6 0.28 0.32 113.1 0.06 0.19 316.6
6 
0.34 151.6 101.4 -33.1 4 2013 
3.3 30 0.39 0.89 226.7 0.33 0.49 146.2 0.06 0.4 666.6
6 
0.39 226.7 168 -25.9 45 2008 
29.1 790 0.25 0.33 130 0.21 0.26 121.9 0.04 0.07 175 0.25 130 112.2 -13.7 13 2004 
33.8 590 0.34 1.85 547.7 0.28 0.62 222.1 0.06 1.23 2050 0.34 547.7 194.3 -64.5 8 
-1.6 20 0.39 0.89 226 0.33 0.47 139.7 0.06 0.42 700 0.39 226 20 2003 
40 650 0.26 0.62 236.6 0.22 0.41 185.5 0.04 0.21 525 0.26 236.6 179.9 -24 10 2003 
-0.4 -10 0.35 0.38 109.7 0.29 0.31 109.4 0.06 0.07 116.6
6 
0.35 109.7 118.9 8.4 7 2013 3 
19.9 140 0.3 1.51 509.8 0.26 0.45 177.9 0.04 1.06 2650 0.3 509.8 400.3 -21.5 10 2008 1 
0.4 0 0.44 2.1 475.2 0.38 1.39 365.8 0.06 0.71 1183.
33 
0.44 475.2 278.2 -41.5 40 1973 
2.5 50 0.35 0.62 173.9 0.29 0.46 157.7 0.06 0.16 266.6
6 
0.35 173.9 159.5 -8.3 2 2013 
11.6 310 0.27 0.35 127.1 0.23 0.27 118.5 0.04 0.08 200 0.27 127.1 92.2 -27.5 8 2005 
-0.9 20 0.27 0.35 129.3 0.23 0.26 114.7 0.04 0.09 225 0.27 127.3 114.8 -11.2 3 2013 
21.2 300 0.29 0.66 226.6 0.25 0.45 178.8 0.04 0.21 525 0.29 226.6 143.5 -36.7 10 2010 
5.4 120 0.28 0.66 237 0.24 0.42 175.9 0.04 0.24 600 0.28 237 160.9 -32.1 10 2003 1 
15 230 0.39 0.44 112.1 0.33 0.31 94.2 0.06 0.13 216.6
6 
0.39 112.1 85 -24.2 35 2005 
1.9 70 0.26 0.3 113.9 0.22 0.21 93 0.04 0.09 225 0.26 113.9 64.5 -43.3 4 2011 
29.6 440 0.29 0.66 207.9 0.25 0.3 119.6 0.04 0.3 750 0.29 207.9 234.6 12.8 35 2010 
10.9 270 0.27 0.56 208.6 0.23 0.32 140.4 0.04 0.24 600 0.27 208.6 188.2 -9.8 10 
28.8 320 0.34 0.9 263 0.28 0.48 169.2 0.06 0.42 700 0.34 263 156.4 -40.5 3 2012 
8.3 210 0.26 0.6 232.4 0.22 0.34 153.5 0.04 0.26 650 0.26 232.4 253.4 9.1 2 2012 
10.3 220 0.28 0.97 340.2 0.24 0.63 256.4 0.04 0.34 850 0.28 340.2 276.3 -18.8 10 2013 4 
4.2 110 0.34 0.52 152.1 0.28 0.46 166.7 0.06 0.06 100 0.34 152.1 101.7 -33.1 5 2009 3 
4.2 80 0.36 0.54 148.7 0.3 0.45 149 0.06 0.09 150 0.36 148.7 137.2 -7.7 5 2013 
10.9 100 0.38 1.13 295.2 0.32 0.67 207.3 0.06 0.46 766.6
6 
0.38 295.2 205.9 -30.2 15 2008 
8.8 260 0.27 0.55 206.4 0.23 0.37 162.1 0.04 0.18 450 0.27 206.4 134.2 -35 11 2002 
2.7 90 0.26 0.38 142.9 0.22 0.32 142.9 0.04 0.06 150 0.26 142.9 109.4 -23.5 6 2012 
10.4 180 0.38 0.64 169.6 0.32 0.43 136.1 0.06 0.21 350 0.38 169.6 135.6 -20.1 20 2013 
2.5 80 0.27 0.58 217.8 0.23 0.45 201.3 0.04 0.13 325 0.27 217.8 127.1 -41.6 2 2013 
4.8 160 0.27 0.35 129.3 0.23 0.27 118.8 0.04 0.08 200 0.27 129.3 130 0.6 9 2011 
33.6 420 0.28 1.77 622.1 0.24 0.52 210.9 0.04 1.25 3125 0.28 622.1 248.5 -60.1 10 2007 
2.6 60 0.29 0.32 108.2 0.25 0.27 109.1 0.04 0.05 125 0.29 108.2 68.2 -36.9 15 2013 4 
3.5 10 0.3 1.97 657.1 0.26 0.81 312.3 0.04 1.16 2900 0.3 657.1 380.4 -42.1 32 1987 
11.5 180 0.37 0.99 269.2 0.31 0.69 224.1 0.06 0.3 500 0.37 269.2 228.4 -15.1 20 2013 
7.2 160 0.35 0.41 116.9 0.29 0.3 105.2 0.06 0.11 183.3
3 
0.35 116.9 121.9 4.3 3 2011 
2 30 0.37 0.52 141.4 0.31 0.37 118.1 0.06 0.15 250 0.37 141.4 132.1 -6.6 5 
0.5 10 0.38 0.83 215.2 0.32 0.47 145.2 0.06 0.36 600 0.38 215.2 141.7 -34.1 30 
22.1 160 0.29 0.99 338.3 0.25 0.41 164.1 0.04 0.58 1450 0.29 338.3 237.1 -29.9 4 
7.4 200 0.28 0.53 191.9 0.24 0.44 184.7 0.04 0.09 225 0.28 191.9 177.1 -7.7 2 2012 
18.5 310 0.29 0.37 127.3 0.25 0.28 114.1 0.04 0.09 225 0.29 127.3 116.6 -8.4 10 2005 
26.5 380 0.27 1.15 423.1 0.23 0.39 167.2 0.04 0.76 1900 0.27 423.1 273.9 -35.3 3 2010 
7.1 250 0.26 0.51 119.8 0.22 0.3 139.9 0.04 0.21 525 0.26 199.8 123.2 -38.3 10 2010 
2.6 70 0.28 0.34 122 0.24 0.29 121 0.04 0.05 125 0.28 122 86.6 -29 32 
-0.7 20 0.27 0.61 224 0.23 0.46 200.5 0.04 0.15 375 0.27 224 141.3 -36.9 9 2006 
1.9 60 0.33 0.61 183.5 0.27 0.46 170.6 0.06 0.15 250 0.33 183.5 151.2 -17.6 1 
18.9 470 0.34 0.2 58.7 0.28 0.18 64.9 0.06 0.02 33.33 0.34 58.7 42.6 -27.3 8 
3.1 100 0.27 0.31 114.9 0.23 0.25 105.9 0.04 0.06 150 0.27 114.9 70.5 -38.7 3 
3.5 100 0.27 0.36 133 0.23 0.29 128.8 0.04 0.07 175 0.27 133 115.2 -13.4 8 
29.9 230 0.4 1.52 384.3 0.34 0.79 234 0.06 0.73 1216.
66 
0.4 384.3 223.9 -41.7 40 1983 
12.7 240 0.3 0.54 180.9 0.26 0.38 147.1 0.04 0.16 400 0.3 180.9 125.3 -30.7 40 2003 
8.3 170 0.3 0.64 211.9 0.26 0.46 177.2 0.04 0.15 450 0.3 211.9 179.2 -15.4 30 
7.3 240 0.26 0.82 311.1 0.22 0.71 321 0.04 0.11 275 0.26 311.1 180.5 -42 8 2009 
9.6 290 0.27 0.41 151.6 0.23 0.33 146.1 0.04 0.08 200 0.27 151.6 115.9 -23.6 2 
6 200 0.25 0.5 194.8 0.21 0.4 185.3 0.04 0.1 250 0.25 194.8 149.5 -23.2 3 2013 
4 110 0.28 0.45 162.2 0.24 0.33 140.6 0.04 0.12 300 0.28 162.2 141 -13.1 2 2013 1 
6.5 170 0.33 0.54 162.5 0.27 0.36 135.4 0.06 0.18 300 0.33 162.5 120.4 -25.9 10 2013 
8.5 70 0.35 2.24 640.9 0.29 0.86 299 0.06 1.38 0.35 640.9 13 2007 
10.2 190 0.29 0.75 259.1 0.25 0.4 161 0.04 0.35 875 0.29 259.1 184.3 -28.3 6 2013 4 
4.4 80 0.36 1.14 313.5 0.3 0.62 206.3 0.06 0.52 866.66 0.36 313.5 149.9 -52.2 10 2011 
9 150 0.37 0.45 119.7 0.31 0.32 103.6 0.06 0.13 216.66 0.37 119.7 107.8 -9.9 20 2003 
1.9 50 0.26 0.23 86.6 0.22 0.14 64 0.04 0.09 225 0.26 86.6 76.4 -11.8 2 6 2011 
7.3 160 0.32 0.66 203.8 0.26 0.3 112.2 0.06 0.36 600 0.32 203.8 132.4 -35 3 2010 
2 70 0.27 0.47 176.7 0.23 0.35 154.7 0.04 0.07 175 0.27 176.7 129.3 -26.8 6 
1.6 30 0.29 0.42 147.5 0.25 0.32 132.1 0.04 0.1 250 0.29 147.5 182.9 24 2 2013 
26.3 390 0.28 1.02 359.1 0.24 0.53 220.5 0.04 0.49 1225 0.28 359.1 183.7 -48.9 2 2011 
0.5 10 0.28 0.93 330.2 0.24 0.58 240 0.04 0.35 875 0.28 330.2 188.1 -43 20 2005 
-1.3 30 0.32 0.54 169.2 0.29 0.4 139.6 0.03 0.14 466.66 0.32 169.2 163.4 -3.4 1 2013 
20.9 260 0.29 0.67 228.5 0.25 0.42 167.5 0.04 0.25 625 0.29 228.5 206.1 -9.8 10 2005 
-0.2 0 0.25 0.35 138.3 0.21 0.24 113.3 0.04 0.11 275 0.25 138.3 117.9 -14.7 12 2012 
42.7 560 0.28 1.09 390 0.24 0.42 176.5 0.04 0.67 1675 0.28 390 270.7 -30.6 5 2013 
21.9 420 0.27 0.59 217.4 0.23 0.4 173.4 0.04 0.19 475 0.27 217.4 213.5 -1.8 8 2009 
-4.2 80 0.34 1.03 301.9 0.28 0.68 242.4 0.06 0.35 583.33 0.34 301.9 193.7 -35.9 5 
0.9 30 0.26 0.34 131.8 0.22 0.27 122.6 0.04 0.07 175 0.26 131.8 120.2 -8.8 3 1 
5.6 90 0.35 0.76 217.7 0.29 0.51 178.2 0.06 0.25 416.66 0.35 217.7 157.6 -27.6 6 2010 
9.9 90 0.28 0.55 195.4 0.24 0.34 140.9 0.04 0.21 525 0.28 195.4 93 -52.4 14 
10.7 240 0.26 0.89 341.2 0.22 0.58 260.5 0.04 0.31 775 0.26 341.2 212.3 -37.8 4 
2.3 60 0.33 0.48 142.6 0.27 0.4 145.8 0.05 0.08 160 0.33 142.6 128.4 -10 1 
 14.1 260 0.35 0.64 183.1 0.29 0.43 150.1 0.06 0.21 350 0.35 183.1 134.2 -26.7 2 2011 
-4.6 -100 0.29 0.43 145.1 0.25 0.34 134.2 0.04 0.09 225 0.29 145.1 119.7 -17.5 15 2010 
17.1 340 0.34 0.51 151.8 0.28 0.42 151.3 0.06 0.09 150 0.34 151.8 103.8 -31.6 1 2012 
1.2 30 0.35 0.37 108.2 0.29 0.28 96.4 0.06 0.09 150 0.35 108.2 97 -10.3 5 2013 
23.8 340 0.33 1.03 308.6 0.27 0.69 252.3 0.06 0.34 566.66 0.33 308.6 153.4 -50.3 3 2011 
-1.9 -30 0.37 0.54 146.7 0.31 0.39 126.1 0.06 0.15 250 0.37 146.7 158.6 8.1 12 
19.8 620 0.26 0.34 129 0.22 0.28 129.5 0.04 0.06 150 0.26 129 93.7 -27.4 3 2011 
3.6 70 0.4 0.56 141.3 0.34 0.4 119.3 0.06 0.16 266.66 0.4 141.3 81.1 -42.6 25 2009 
5.9 150 0.26 0.36 137.7 0.22 0.27 122.8 0.04 0.09 225 0.26 137.7 116.3 -15.6 7 2007 
56.4 320 0.28 0.46 162.8 0.24 0.28 115.5 0.04 0.18 450 0.28 162.8 145.8 -10.4 12 
6.7 90 0.39 0.79 203.7 0.33 0.46 141.5 0.06 0.33 550 0.39 203.7 207.2 1.7 25 2012 
-1.2 -30 0.36 0.61 166.8 0.3 0.41 134.9 0.06 0.2 333.33 0.36 166.8 132 -20.9 2000 
1.8 30 0.31 0.61 197.3 0.27 0.41 154.7 0.04 0.2 500 0.31 197.3 193.7 -1.8 56 2002 
3.3 80 0.34 0.56 162.8 0.28 0.39 138.7 0.06 0.17 283.33 0.34 162.8 131.1 -19.4 6 2009 
21.8 510 0.27 0.36 130 0.23 0.38 160.6 0.4 -0.02 50 0.27 130 77.3 -40.6 9 
22.3 330 0.28 1.14 404.5 0.24 0.47 194.2 0.04 0.67 1675 0.28 404.5 342.8 -15.3 10 
3.9 90 0.29 0.35 121.5 0.25 0.27 107.2 0.04 0.08 200 0.29 121.5 121.9 0.3 25 
21.2 430 0.28 0.55 197.3 0.24 0.36 151.6 0.04 0.19 475 0.28 197.3 151 -23.5 20 2012 
0.7 20 0.34 0.6 178.9 0.28 0.53 192.2 0.06 0.07 116.66 0.34 178.9 150.6 -15.8 
7.3 130 0.35 0.7 198.4 0.29 0.57 193.8 0.06 0.13 216.66 0.35 198.4 182.8 -7.9 10 
24.3 400 0.35 0.78 224.4 0.29 0.53 182.9 0.06 0.25 416.66 0.35 224.4 185.8 -17.2 10 2003 
29 230 0.28 0.89 324.6 0.23 0.33 141.6 0.05 0.56 1120 0.28 324.6 225 -30.7 10 2010 
0 0 0.4 1.82 458.1 0.34 0.68 200.4 0.06 1.14 1900 0.4 458.1 384.3 -16.1 30 2000 
16.1 240 0.29 0.56 191.4 0.25 0.43 171.7 0.04 0.13 325 0.29 191.4 127.8 -33.2 20 2007 
4 130 0.26 0.32 120.9 0.22 0.29 130.1 0.04 0.03 75 0.26 120.9 133.9 10.8 5 2009 
8.3 160 0.33 0.51 151.8 0.27 0.41 148.9 0.06 0.1 166.66 0.33 151.8 116.9 -23 2 2012 
6.5 90 0.27 0.34 126.2 0.23 0.3 131.4 0.04 0.04 100 0.27 126.2 100.3 -20.5 15 1998 
6.9 110 0.37 0.59 161.1 0.31 0.41 134.1 0.06 0.18 300 0.37 161.1 143.1 -11.1 5 2008 
15.1 330 0.26 1.05 403.1 0.22 0.58 260.5 0.04 0.47 1175 0.26 403.1 248.6 -38.3 4 2012 
2.1 60 0.28 0.38 139.5 0.23 0.34 143.9 0.05 0.04 80 0.28 139.5 110.8 -20.6 3 
6.5 90 0.37 0.7 188.8 0.31 0.45 144.4 0.06 0.25 416.66 0.37 188.8 195.3 3.4 33 2012 
5.1 40 0.36 1.11 309.9 0.3 0.45 151.1 0.06 0.66 1100 0.36 309.9 157.8 -49.1 6 2012 
5.4 70 0.35 0.55 155.5 0.29 0.35 122.1 0.06 0.2 333.33 0.35 155.5 126.4 -18.7 15 2012 
3.5 90 0.36 0.77 210.9 0.3 0.64 209.5 0.06 0.13 216.66 0.36 210.9 130.8 -38 5 
6.5 200 0.27 0.31 115.8 0.23 0.29 130.6 0.04 0.02 50 0.27 115.8 103.5 -10.6 3 
15.8 450 0.28 0.34 120 0.24 0.25 105.1 0.04 0.09 225 0.28 120 101.9 -15.1 10 2008 
18.8 270 0.3 0.45 153 0.26 0.28 108.9 0.04 0.17 425 0.3 153 103.7 -32.2 20 2003 
4.1 70 0.36 0.43 119.3 0.3 0.3 100.6 0.06 0.13 216.66 0.36 119.3 121.5 1.8 10 2011 
9.7 230 0.27 0.39 143.3 0.23 0.3 131.5 0.04 0.09 225 0.27 143.3 108.5 -24.3 5 2000 
7.7 160 0.36 0.47 130.5 0.3 0.32 108.6 0.06 0.15 250 0.36 130.5 127.9 -2 10 2009 
10.5 180 0.37 0.68 182.5 0.31 0.5 158.7 0.06 0.18 300 0.37 182.5 149.8 -17.9 20 2008 
17.6 450 0.29 0.79 274.2 0.25 0.52 209.1 0.04 0.27 675 0.29 276.2 260.8 -4.9 10 2007 
14.8 310 0.28 1.21 436.3 0.24 0.37 155.3 0.04 0.84 2100 0.28 436.3 139.5 -68 10 
40.3 470 0.33 1.87 570.2 0.27 0.72 271.3 0.06 1.15 1916.66 0.33 570.2 268.5 -52.9 8 
15.9 300 0.28 0.88 310.4 0.24 0.63 260 0.04 0.25 625 0.28 310.4 184.5 -40.6 10 
20.3 350 0.29 0.96 331.6 0.25 0.52 207.3 0.04 0.44 1100 0.29 331.6 188.8 -43.1 10 2012 1 
22 230 0.34 0.78 232.5 0.28 0.55 200.7 0.06 0.23 383.33 0.34 232.5 183.1 -21.2 2 
6.4 140 0.36 0.68 187.9 0.3 0.53 174.5 0.06 0.15 250 0.36 187.9 150.4 -20 3 
3.9 100 0.29 0.36 124.8 0.25 0.28 112.2 0.04 0.08 200 0.29 124.8 94.6 -24.2 20 2003 
7.6 120 0.37 2.21 598.2 0.31 0.7 228 0.06 2.14 0.37 598.2 379.8 -36.5 10 2009 
8.5 190 0.33 0.57 174.4 0.27 0.42 156.9 0.06 0.15 250 0.33 174.4 132.6 -24 10 2011 
40.6 530 0.27 0.73 268.3 0.23 0.56 239.4 0.04 0.17 425 0.27 268.3 225 -16.1 10 2005 
11.2 290 0.25 0.48 188.4 0.21 0.41 192.1 0.04 0.07 175 0.25 188.4 155.3 -17.5 4 2011 
5.8 80 0.34 0.84 249.6 0.28 0.33 115.9 0.06 0.52 866.66 0.34 249.6 156.5 -37.3 10 2002 
10.9 280 0.26 0.35 135.1 0.22 0.33 151.9 0.04 0.02 50 0.26 135.1 98.3 -27.3 24 
24.3 580 0.26 0.41 157.5 0.22 0.22 99.3 0.04 0.19 475 0.26 157.5 147.1 -6.6 4 2011 
7.7 230 0.26 0.36 136.2 0.22 0.24 108.2 0.04 0.12 300 0.26 136.2 111.2 -18.4 1 6 2013 
-2.3 -50 0.35 0.68 193.1 0.29 0.42 145 0.06 0.26 433.33 0.35 193.1 150.5 -22 2 2013 
32.8 410 0.38 0.77 204.3 0.32 0.49 156.4 0.06 0.28 466.66 0.38 204.3 126.9 -37.9 1 2013 
34.1 270 0.29 1.61 547.7 0.25 0.45 175.2 0.04 1.16 2900 0.29 547.7 273.8 -50 30 1983 
-4.2 -20 0.38 0.89 236.9 0.32 0.42 134.5 0.06 0.47 783.33 0.38 236.9 296.2 25 25 1988 
-4 -90 0.38 0.45 117.9 0.32 0.39 124.2 0.06 0.06 100 0.38 117.9 106 -10 20 2000 
19.6 190 0.41 1.85 445.2 0.35 1.6 452.4 0.06 1.79 2983.33 0.41 445.2 599.3 34.6 45 2009 
4.8 90 0.37 0.61 166.1 0.31 0.44 145 0.06 0.17 283.33 0.37 166.1 188.4 13.5 6 2013 
3.9 100 0.27 0.5 182.5 0.23 0.44 187.4 0.06 0.06 100 0.27 182.5 132.8 -27.2 2 2012 
13.3 230 0.29 0.71 249.9 0.25 0.4 164.5 0.04 0.67 1675 0.29 249.9 208 -16.8 20 1998 
-6.1 -140 0.29 0.26 88.4 0.25 0.18 71.7 0.04 0.08 200 0.29 88.4 90 1.7 8 2005 
7.7 120 0.37 0.6 163.2 0.31 0.35 114.9 0.06 0.25 416.66 0.37 163.2 135 -17.3 2 2013 
3.5 100 0.36 0.4 110.6 0.32 0.31 97.9 0.04 0.09 225 0.36 110.6 99 -10.4 1 2013 
0.7 10 0.38 0.49 128.7 0.32 0.33 103.3 0.06 0.16 266.66 0.38 128.7 112.5 -12.6 10 
4.8 60 0.37 0.73 198.4 0.31 0.26 83.3 0.06 0.47 783.33 0.37 198.4 169.2 -14.7 8 2013 
4.1 40 0.29 0.68 236.4 0.25 0.4 159.4 0.04 0.28 700 0.29 236.4 357.7 51.3 20 1993 
0.4 10 0.35 0.61 174.7 0.29 0.35 122.8 0.06 0.26 433.33 0.35 174.7 94.5 -45.9 5 2000 
3.9 90 0.35 0.79 224.9 0.29 0.61 209.9 0.06 0.18 300 0.35 224.9 206.5 -8.2 1 
6 170 0.27 0.42 157.1 0.23 0.23 99.7 0.04 0.19 475 0.27 157.1 96.9 -38.3 4 
11 190 0.3 0.75 251.9 0.26 0.39 151.6 0.04 0.36 900 0.3 251.9 158.7 -37 10 2005 
7.9 170 0.26 0.46 176.6 0.22 0.24 106.2 0.04 0.22 550 0.26 176.6 121 -31.5 17 1997 
18.5 200 0.39 1.37 350 0.33 0.52 156.1 0.06 0.85 1416.6
6 
0.39 350 292.1 -16.5 10 2005 




131 -7.8 1 6 2012 
84.8 790 0.31 0.96 312 0.27 0.38 140.7 0.04 0.58 1450 0.31 312 160.8 -48.5 25 1998 
12.8 110 0.34 2.28 674.4 0.28 0.73 261.8 0.06 1.55 2583.3
3 
0.34 674.4 560.9 -16.8 16 2003 
1.2 20 0.29 0.75 261.7 0.25 0.34 137.6 0.04 0.41 1025 0.29 261.7 169 -35.4 20 2011 
12.9 240 0.35 0.61 172.3 0.29 0.33 113.4 0.06 0.28 466.66 0.35 172.3 168.3 -2.3 15 2003 
3 110 0.44 217 0.27 120.6 0.17 0.2 217 203.7 -6.1 1 6 2012 
2.9 60 0.35 0.5 142.3 0.29 0.35 118.9 0.06 0.15 250 0.35 142.3 110.7 -22.3 2 
15.3 310 0.31 0.33 107.2 0.27 0.31 117.2 0.04 0.02 50 0.31 107.2 71.2 -33.6 40 1993 
2.4 40 0.38 0.58 151.2 0.32 0.43 134.9 0.06 0.15 250 0.38 151.2 153.6 1.6 25 
3.5 110 0.28 0.29 103.7 0.24 0.24 98.1 0.04 0.05 125 0.28 103.7 93.4 -10 6 2013 
3.3 110 0.27 0.49 180.9 0.23 0.33 142.4 0.04 0.16 400 0.27 180.9 111.2 -38.6 5 2013 
71.1 390 0.36 1.44 398.9 0.3 0.29 97.7 0.06 1.15 1916.6
6 
0.36 398.9 248.9 -37.6 10 2003 
5.5 80 0.38 0.68 179.3 0.32 0.43 135 0.06 0.25 416.66 0.38 179.3 150.3 -16.2 4 2011 
34 260 0.35 1.47 415.9 0.29 0.57 194.5 0.06 0.9 1500 0.35 415.9 297.9 -28.4 25 
2.6 90 0.27 0.35 126.7 0.23 0.3 129.5 0.04 0.05 125 0.27 126.7 102.2 -19.3 5 
12.5 290 0.33 0.37 112.5 0.27 0.31 115.7 0.06 0.06 100 0.33 112.5 102.7 -8.7 10 2002 
16.7 410 0.27 0.46 169.8 0.23 0.37 161 0.04 0.09 225 0.27 169.8 107.6 -36.7 3 2013 
3.6 90 0.35 0.35 101.4 0.29 0.27 95.4 0.06 0.08 133.33 0.35 101.4 135.6 33.8 4 2012 
45.6 320 0.28 1.05 371.1 0.24 0.39 160.5 0.04 0.66 1650 0.28 371.1 305 -17.8 10 2010 
18.6 160 0.39 0.75 191.2 0.33 0.23 69.1 0.06 0.52 866.6
6 
0.39 191.2 158.1 -17.3 48 2010 3 
15 210 0.37 0.61 167.2 0.31 0.28 92.4 0.06 0.33 550 0.37 167.2 105.6 -36.8 10 2003 
-3 -50 0.39 0.74 191.5 0.33 0.51 157.7 0.06 0.23 383.33 0.39 191.5 107.7 -43.7 25 1993 
-1.6 -40 0.35 0.63 182.1 0.29 0.48 167.7 0.06 0.15 250 0.35 182.1 137.1 -24.7 3 2011 3 
 -0.1 -10 0.34 0.56 162.5 0.28 0.45 158.8 0.06 0.11 183.33 0.34 162.5 159.1 -2.1 4 2000 
3.4 70 0.36 0.56 156.7 0.3 0.41 140.1 0.06 0.15 250 0.36 156.7 133 -15.1 6 
4.9 130 0.34 0.62 178.7 0.28 0.47 166.9 0.06 0.15 250 0.34 178.7 158.1 -11.5 10 2000 
3.1 120 0.26 0.33 124.9 0.22 0.27 122.6 0.04 0.06 150 0.26 124.9 124.3 -0.5 3 2000 
18.1 220 0.35 0.63 176.8 0.29 0.34 115.7 0.06 0.29 483.33 0.35 176.8 165 -6.7 25 1998 
15.5 340 0.31 0.54 171.6 0.28 0.38 133 0.03 0.16 533.33 0.31 171.6 134.1 -21.8 2 2013 
4.2 60 0.31 0.82 269.5 0.27 0.45 171 0.04 0.37 925 0.31 269.5 263.4 -2.3 30 2000 
22.5 180 0.4 1.52 380.2 0.34 0.64 188.8 0.06 0.88 1466.6
6 
0.4 380.2 265.4 -30.2 20 2007 
3.7 100 0.27 0.39 145.7 0.23 0.32 137.7 0.04 0.07 175 0.27 145.7 146.6 0.6 10 2008 
8.4 230 0.27 0.43 159.4 0.23 0.32 140.6 0.04 0.11 275 0.27 159.4 142.5 -10.6 3 
0.3 20 0.27 0.4 148.1 0.23 0.34 145.7 0.04 0.06 150 0.27 148.1 134.2 -9.4 10 2007 
-1.5 -20 0.29 0.5 172.9 0.25 0.34 138.1 0.04 0.16 400 0.29 172.9 106.2 -38.6 15 2003 
0.3 10 0.25 0.25 97.3 0.21 0.21 98 0.04 0.04 100 0.25 97.3 96 -1.2 1 
0 0 0.4 1.78 444 0.34 1.47 432.3 0.06 0.31 516.66 0.4 444 756.1 70.3 20 2003 
4.9 100 0.36 0.55 152.5 0.3 0.38 128 0.06 0.17 283.33 0.36 152.5 188.8 23.8 3 2010 
36.7 240 0.42 0.84 200.6 0.36 0.48 134.2 0.06 0.36 600 0.42 200.6 210.4 4.9 25 1988 
0.3 10 0.35 0.59 168.6 0.29 0.49 169.3 0.06 0.1 166.66 0.35 168.6 207.7 23.2 10 2005 
20.6 290 0.3 0.66 219.6 0.26 0.49 189.9 0.04 0.17 425 0.3 219.6 143.3 -34.7 15 2001 
4.6 120 0.28 0.51 179.3 0.24 0.34 142.2 0.04 0.17 425 0.28 179.3 109.5 -39 20 2010 
-4.8 -110 0.44 0.82 185.9 0.36 0.61 169.6 0.08 0.21 262.5 0.44 185.9 116.4 -37.4 4 2009 
3.9 90 0.35 0.26 74.5 0.29 0.2 66.7 0.06 0.06 100 0.35 74.5 124.3 66.8 13 2000 
3.4 80 0.3 0.25 85.5 0.26 0.18 71.5 0.04 0.07 175 0.3 85.5 94.6 10.7 15 2008 
2.6 70 0.27 0.41 155 0.23 0.37 164.1 0.04 0.04 100 0.27 155 126.3 -18.5 10 2013 
3.7 60 0.35 0.94 269 0.29 0.58 201 0.06 0.36 600 0.35 269 194.3 -27.8 9 2013 
17.7 110 0.33 0.69 209.6 0.27 0.48 176.6 0.06 0.21 350 0.33 209.6 139.9 -33.3 10 2012 
12.3 240 0.34 0.52 150.5 0.28 0.38 135.1 0.06 0.14 233.33 0.34 150.5 104.9 -30.3 13 2000 
2.2 40 0.34 0.54 158.5 0.28 0.36 128 0.06 0.18 300 0.34 158.5 138.2 -12.8 3 2013 
15.7 70 0.28 1.14 402 0.24 0.42 172.8 0.04 0.72 1800 0.28 402 371.8 -7.5 20 1998 
27.1 450 0.28 0.49 174.5 0.24 0.33 138.2 0.04 0.16 400 0.28 174.5 160.6 -7.9 10 2011 4 
3.3 100 0.28 0.24 85.8 0.24 0.21 87.1 0.04 0.03 75 0.28 85.8 81.4 -5.1 
25.1 330 0.36 1.26 346.9 0.3 0.44 143.6 0.06 0.82 1366.6
6 
0.36 346.9 203.5 -41.3 6 2011 
34.7 750 0.27 0.49 177.1 0.23 0.35 149.4 0.04 0.14 350 0.27 177.1 131.8 -25.6 10 
18.4 250 0.28 1.06 372.5 0.24 0.55 226.6 0.04 0.51 1275 0.28 372.5 161.1 -56.7 16 2003 1 
17 180 0.37 0.69 187.4 0.31 0.41 134.4 0.06 0.28 466.66 0.37 187.4 120 -36 10 2008 
26.5 530 0.27 0.47 175.2 0.23 0.32 141.5 0.04 0.15 375 0.27 175.2 124.1 -29.2 18 1995 
14.3 460 0.26 0.38 147.9 0.22 0.31 139.4 0.04 0.07 175 0.26 147.9 92.7 -37.4 5 2009 
20.3 550 0.27 0.43 158.7 0.23 0.25 109.3 0.04 0.18 450 0.27 158.7 127.1 -19.9 3 
5.6 210 0.27 0.32 119 0.23 0.22 95.8 0.04 0.1 250 0.27 119 128.2 7.8 3 
5.1 80 0.37 0.4 107.1 0.31 0.32 104 0.06 0.08 133.33 0.37 107.1 99.4 -7.2 1 
15.7 230 0.34 0.8 231.1 0.28 0.44 154.4 0.06 0.36 600 0.34 231.1 140.2 -39.3 9 
3.2 100 0.28 0.34 121.1 0.24 0.24 98.7 0.04 0.1 250 0.28 121.1 109.6 -9.5 12 
14.5 250 0.36 0.68 186.3 0.3 0.33 109.6 0.06 0.35 583.33 0.36 186.3 111.7 -40.1 20 1998 
64.2 410 0.3 0.65 212 0.26 0.31 119.1 0.04 0.34 850 0.3 212 217 2.4 10 
5.9 170 0.27 0.47 172.1 0.23 0.29 126.2 0.04 0.18 450 0.27 172.1 111.2 -35.3 20 
15.4 370 0.26 0.32 120.9 0.22 0.23 102.7 0.04 0.09 225 0.26 120.9 110.6 -8.5 3 2011 
-0.7 -10 0.38 0.76 196.4 0.32 0.48 148.9 0.06 0.28 466.66 0.38 196.4 138.9 -29.3 3 
2.9 90 0.29 0.45 154.6 0.27 0.39 142.6 0.02 0.06 300 0.29 154.6 124.3 -19.6 1 
5.4 80 0.28 0.41 146.8 0.24 0.3 127.4 0.04 0.11 275 0.28 146.8 114.2 -22.2 15 2011 
44 240 0.26 1.11 430 0.22 0.42 193.8 0.04 0.69 1725 0.26 430 242 -43.7 13 2003 
7.5 130 0.33 0.7 208.8 0.27 0.33 121.5 0.06 0.37 616.66 0.33 208.8 201.4 -3.6 5 2013 
1.6 30 0.3 0.53 179.3 0.26 0.3 119.2 0.04 0.23 575 0.3 179.3 160.9 -10.3 2005 
14.9 280 0.26 0.64 251.1 0.22 0.51 236.4 0.04 0.13 325 0.26 251.1 132.6 -47.2 3 2012 
5.6 150 0.28 0.43 157.3 0.24 0.35 148.4 0.04 0.08 200 0.28 157.3 128.4 -18.3 5 2000 
8.6 170 0.36 0.53 146.9 0.3 0.41 136.4 0.06 0.12 200 0.36 146.9 133.5 -9.1 5 
-4.9 -170 0.28 0.31 109.6 0.24 0.27 109.9 0.04 0.04 100 0.28 109.6 99.5 -9.3 3 
0.8 30 0.33 0.49 149.1 0.29 0.42 145.6 0.04 0.07 175 0.33 149.1 131.3 -12 3 
0.4 0 0.35 1.35 382.1 0.29 0.29 97.9 0.06 1.06 1766.6
6 
0.35 382.1 320.1 -16.2 26 1987 
5.7 100 0.38 0.5 132.6 0.32 0.24 74.6 0.06 0.26 433.33 0.38 132.6 95.7 -27.8 1 
3.2 80 0.27 0.48 178.6 0.23 0.31 133.5 0.04 0.17 425 0.27 178.6 188.4 5.5 23 2008 
2.4 40 0.35 0.8 227.7 0.29 0.33 113.2 0.06 0.47 783.33 0.35 227.7 173.2 -23.9 6 2011 
-4.4 -150 0.26 0.45 174.7 0.22 0.24 109.8 0.04 0.21 525 0.26 174.7 177 1.4 2 
19.1 580 0.26 0.41 156 0.22 0.24 108.3 0.04 0.17 425 0.26 156 132.4 -15.1 8 
30.4 250 0.39 1.58 407.4 0.33 0.64 196.4 0.06 0.94 1566.6
6 
0.39 407.4 266.4 -34.6 25 1993 
1.3 40 0.28 0.45 161 0.24 0.35 146.2 0.04 0.1 250 0.28 161 138.3 -14.1 15 2011 
1.2 40 0.32 0.41 126.1 0.26 0.33 126.2 0.26 0.08 133.33 0.32 126.1 99.4 -21.2 10 2012 
-1 -20 0.35 0.41 115.1 0.29 0.27 92.2 0.06 0.14 233.33 0.35 115.1 117.7 2.2 1 
1.4 20 0.26 0.92 357 0.22 0.65 301.8 0.04 0.27 675 0.26 357 249.5 -30.1 20 2000 
4 100 0.28 0.46 164.4 0.24 0.38 158.1 0.04 0.08 200 0.28 164.4 152.3 -7.4 27 
3.1 70 0.33 0.49 150.5 0.27 0.36 133.2 0.06 0.13 216.66 0.33 150.5 129.3 -14.1 2 
17.8 320 0.27 0.65 244.5 0.23 0.42 185.2 0.04 0.23 575 0.27 244.5 161.8 -33.8 5 2013 
5.5 100 0.35 0.66 189.7 0.29 0.39 138.2 0.06 0.27 450 0.35 189.7 174.1 -8.2 1 
31 450 0.36 0.4 110.9 0.3 0.36 120 0.06 0.04 66.66 0.36 110.9 92.7 -16.4 18 
12.1 310 0.28 0.46 164.7 0.24 0.41 172.5 0.04 0.05 125 0.28 164.7 101.5 -38.4 13 2000 
31.3 510 0.36 0.82 231.7 0.3 0.48 163.2 0.06 0.34 566.66 0.36 231.7 158.3 -31.7 6 2008 
27.7 540 0.28 0.79 279.6 0.24 0.43 178.7 0.04 0.36 900 0.28 279.6 150.7 -46.1 10 2005 4 
-13.4 -70 0.31 0.58 188.6 0.27 0.22 84 0.04 0.36 900 0.31 188.6 209.5 11.1 30 1995 4 
7.7 120 0.33 0.73 217.6 0.27 0.53 192.3 0.06 0.2 333.33 0.33 217.6 183.3 -15.8 14 2008 
10.3 140 0.37 1.16 313.3 0.31 0.77 248.3 0.06 0.39 650 0.37 333.3 206.3 -34.2 13 2000 
-1 -10 0.37 0.65 172.8 0.31 0.45 144.2 0.06 0.2 333.33 0.37 172.8 114 -34 12 2010 
32.9 300 0.3 1.06 356.3 0.26 0.66 256.6 0.04 0.4 1000 0.3 356.3 332.5 6.7 30 2007 
7.4 160 0.27 0.47 174.2 0.23 0.39 168.2 0.04 0.08 200 0.27 174.2 141.6 -18.7 4 2012 
7.3 140 0.36 0.61 169 0.3 0.48 157.8 0.06 0.13 216.66 0.36 169 134.6 -20.3 22 2006 
19 390 0.3 0.3 101.4 0.26 0.21 82 0.04 0.09 225 0.3 101.4 72.2 -28.8 25 2003 
35 680 0.29 0.81 279.7 0.25 0.41 164.5 0.04 0.4 1000 0.29 279.7 117.2 -58.1 20 1998 
4.4 110 0.31 0.46 149.2 0.27 0.39 144 0.04 0.07 175 0.31 149.2 97.1 -34.9 20 2006 
3.6 70 0.36 0.37 104.9 0.3 0.23 79.5 0.06 0.14 233.3
3 
0.36 104.9 90 -14.2 10 2009 3 
5.7 120 0.37 0.48 128.6 0.31 0.38 122.2 0.06 0.1 166.66 0.37 128.6 107.7 -16.2 3 2011 
7.2 230 0.28 0.2 73.7 0.23 0.18 78.4 0.05 0.02 40 0.28 73.7 101 37.1 4 1 
8.6 130 0.36 0.67 187.4 0.3 0.58 194.8 0.06 0.09 150 0.36 187.4 145.6 -22.3 3 2010 
14.2 190 0.33 0.46 139 0.27 0.29 106.7 0.06 0.17 283.3
3 
0.33 139 122.1 -12.2 1 2012 3 
62.1 670 0.29 0.37 125.7 0.25 0.25 99.7 0.04 0.12 300 0.29 125.7 103.4 -17.7 30 1991 4 
7.4 120 0.39 1.09 280.7 0.33 0.52 158.7 0.06 0.57 950 0.39 280.7 189.1 -32.6 1 2013 
5.7 170 0.26 0.32 121.7 0.22 0.29 128.7 0.04 0.03 75 0.26 121.7 104.8 -13.9 7 2013 
1.4 20 0.39 0.46 117 0.33 0.41 122.2 0.06 0.05 83.33 0.39 117 133.8 14.3 10 2003 
21.1 420 0.32 0.61 189.3 0.26 0.5 189 0.06 0.11 183.33 0.32 189.3 149.9 -20.8 2 
16.2 270 0.28 0.52 185.5 0.24 0.38 160.3 0.04 0.14 350 0.28 185.5 133.5 -28 8 2013 
34.4 610 0.35 0.77 221.3 0.29 0.45 155.6 0.06 0.32 533.33 0.35 221.3 118.2 -46.6 2 2012 
8.4 180 0.28 0.49 177.3 0.24 0.39 164.4 0.04 0.1 250 0.28 177.3 131.6 -25.8 15 2001 
9.6 140 0.39 0.47 120.3 0.33 0.32 98.7 0.06 0.15 250 0.39 120.3 106.6 -11.4 12 2003 
3.3 90 0.25 0.6 241.3 0.25 0.45 179.2 0 0.15 0 0.25 241.3 191.4 -20.7 6 2009 
 7.5 280 0.26 0.72 273.4 0.22 0.37 163.4 0.04 0.35 875 0.26 273.4 142.1 -48 2 2011 
11.5 150 0.38 1.05 275.5 0.32 0.52 160.8 0.06 0.53 883.33 0.38 275.5 197.1 -28.5 30 1988 
19.5 150 0.28 0.93 330.5 0.24 0.5 204.7 0.04 0.43 1075 0.28 330.5 219 -33.7 20 1993 
13.1 210 0.3 0.67 223.6 0.26 0.36 137.7 0.04 0.31 775 0.3 223.6 169.3 -24.3 35 1993 
30.7 660 0.2 0.48 242.6 0.23 0.32 141.3 -0.03 0.16 -533.33 0.2 242.6 197.7 -18.5 2 
4.7 80 0.4 0.54 137.5 0.34 0.48 143.3 0.06 0.06 100 0.04 137.5 115.2 -16.2 25 1993 
-4.1 -80 0.31 0.33 108.3 0.27 0.3 113.9 0.04 0.03 75 0.31 108.3 105 -3 30 2000 
-1.8 -60 0.33 0.36 110.1 0.27 0.33 125.6 0.06 0.03 50 0.33 110.1 92.7 -15.7 5 
12.5 170 0.38 1.22 322.7 0.32 0.77 242.2 0.06 0.45 750 0.38 322.7 171.8 -46.8 10 
18.5 410 0.27 0.57 213.2 0.23 0.33 142.2 0.04 0.24 600 0.27 213.2 185.9 -12.8 10 2009 4 
7.9 290 0.26 0.44 166 0.22 0.35 154.1 0.04 0.09 225 0.26 166 143.7 -13.4 3 1 
0.7 10 0.36 0.45 121.9 0.3 0.4 133.7 0.06 0.05 83.33 0.36 124.9 183.1 46.6 22 1995 
4.5 120 0.34 0.4 118.9 0.28 0.3 108.7 0.06 0.1 166.66 0.34 118.9 85.3 -28.3 2 
4 120 0.28 0.35 127.8 0.24 0.28 120.2 0.04 0.07 175 0.28 127.8 143.8 12.5 15 2000 
50.3 550 0.37 1.14 310.8 0.31 0.74 243.1 0.06 0.4 666.66 0.37 310.8 209.5 -32.6 20 2006 
6.9 210 0.27 0.26 98.5 0.23 0.19 84.5 0.04 0.07 175 0.27 98.5 88.7 -9.9 2 6 2012 
1.8 60 0.26 0.29 113.2 0.22 0.22 99.8 0.04 0.07 175 0.26 113.29 91.8 -18.9 1 6 
15.5 440 0.25 0.63 246.8 0.21 0.42 193.9 0.04 0.21 525 0.25 246.8 138.3 -44 10 2009 
7.8 180 0.34 0.41 120.6 0.28 0.28 100.3 0.06 0.13 216.66 0.34 120.6 118.5 -1.7 4 2009 
1.9 30 0.35 0.9 254.7 0.29 0.42 144.3 0.06 0.48 800 0.35 254.7 176.7 -30.6 22 
17 210 0.37 1.24 337.9 0.31 0.67 219.3 0.06 0.57 950 0.37 337.9 254.8 -24.6 15 2012 
2.2 30 0.36 0.81 221.9 0.3 0.57 187.1 0.06 0.24 400 0.36 221.9 160 -27.9 4 
4.2 140 0.26 0.3 114.9 0.22 0.29 132 0.04 0.01 25 0.26 114.9 89.7 -21.9 7 2011 4 
-6.6 -110 0.31 0.4 131.3 0.27 0.3 112.7 0.04 0.1 250 0.31 131.3 180.7 37.6 20 2013 
10.5 330 0.26 0.46 176.8 0.22 0.32 144.4 0.04 0.14 350 0.26 176.8 100.1 -43.4 2 2013 4 
18.7 260 0.36 0.47 130.1 0.3 0.4 133.4 0.06 0.07 116.66 0.36 130.1 123.4 -5.1 15 2000 
0.6 20 0.28 0.24 87.8 0.24 0.23 95.7 0.04 0.01 25 0.28 87.8 84.9 -3.3 20 2013 
16.5 500 0.27 0.43 157.1 0.23 0.35 151.7 0.04 0.08 200 0.27 157.1 119.7 -23.8 1 6 2012 
1.4 40 0.24 0.3 124.4 0.25 0.27 108 0.24 124.4 105.6 0.24 124.4 105.6 -15.2 5 2008 
13.3 290 0.3 0.36 119.3 0.26 0.29 112.6 0.04 0.07 175 0.3 119.3 103.8 -13 20 1996 
11.2 210 0.36 0.64 174.9 0.3 0.43 142.7 0.06 0.21 350 0.36 174.9 145.7 -16.7 15 2013 3 
-0.1 -10 0.36 0.73 205.1 0.3 0.54 180.8 0.06 0.19 316.66 0.36 205.1 159.5 -22.3 28 1995 
19.2 290 0.34 0.73 216.3 0.28 0.51 183.6 0.06 0.22 366.66 0.34 216.3 174.6 -19.3 1 2013 
-1.3 -30 0.38 0.79 211.4 0.32 0.49 156.6 0.06 0.3 500 0.38 211.4 193 -8.7 4 2013 
30.5 390 0.3 0.6 197.9 0.26 0.34 128.8 0.04 0.26 650 0.3 197.9 88.5 -55.3 25 2010 4 
20.5 160 0.36 1.39 385.5 0.3 0.4 132 0.06 0.99 1650 0.36 385.5
2 
275.8 -28.5 6 2013 3 
3.8 60 0.3 0.34 112.8 0.26 0.23 89 0.04 0.11 275 0.3 112.8 102.1 -9.5 8 2005 
3.4 70 0.3 0.4 132.1 0.26 0.25 93.5 0.04 0.15 375 0.3 132.1 124.3 -5.9 35 2013 
50.4 660 0.31 0.65 211.5 0.27 0.34 126.7 0.04 0.31 775 0.31 211.5 132.5 -37.3 20 2012 
4.1 70 0.3 0.62 207.6 0.26 0.4 153 0.04 0.22 550 0.3 207.6 163.8 -21.1 2 2012 4 
2.6 60 0.3 0.39 128.4 0.26 0.27 104 0.04 0.12 300 0.3 128.4 116.1 -9.6 3 2011 
46.3 540 0.37 1.38 375 0.31 0.53 171.2 0.06 0.85 1416.6
6 
0.37 375 120.1 -68 4 2013 
1 10 0.38 1.02 269.4 0.32 0.67 211 0.06 0.35 583.33 0.38 269.4 201.1 -25.4 10 2012 
-0.7 -20 0.28 0.26 95.2 0.23 0.19 81.8 0.05 0.07 140 0.28 95.2 77.9 -18.1 6 2012 
0.8 10 0.39 1.17 303.6 0.33 0.59 180.9 0.06 0.58 966.66 0.39 303.6 261.8 -13.8 25 2007 
8.9 110 0.39 1.05 270.2 0.33 0.64 194.8 0.06 0.41 683.33 0.39 270.2 237.3 -12.1 10 2010 
8.9 110 0.04 1.45 359.7 0.34 0.76 220.7 0.06 0.69 1150 0.4 359.7 229.9 -36.1 20 2012 
-2.7 -60 0.35 0.58 165.6 0.29 0.4 139.1 0.06 0.18 300 0.35 165.6 139.2 -15.9 7 2007 
-1.5 -30 0.35 0.63 178.9 0.29 0.4 137.7 0.06 0.23 383.33 0.35 178.9 111.5 -37.7 12 2013 
4.8 80 0.34 0.76 222.4 0.28 0.55 195.6 0.06 0.21 350 0.34 222.4 109.2 -50.9 5 2010 
6.2 150 0.33 0.58 173.8 0.27 0.38 138.4 0.06 0.2 333.33 0.33 173.8 102.3 -41.2 2 
20 210 0.29 0.73 248.9 0.25 0.44 172.6 0.04 0.29 725 0.29 248.9 249 0 10 2005 
29.3 350 0.29 0.59 201.1 0.25 0.38 147.7 0.06 0.21 525 0.29 201.1 143.4 -28.7 20 
19.3 430 0.27 0.61 222.2 0.23 0.46 197 0.04 0.15 375 0.27 222.2 185.4 -16.6 15 2009 
1.8 80 0.26 0.36 139.2 0.26 0.33 128.1 0 0.03 0 0.26 139.2 140.4 0.9 10 2012 
19.3 540 0.26 0.19 72.7 0.22 0.19 85.8 0.04 0 0 0.26 72.7 37.5 -48.4 6 2008 
18.8 180 0.3 0.7 229.5 0.26 0.39 149.3 0.04 0.31 775 0.3 229.5 167.5 -27 52 1980 
22.5 180 0.4 1.52 380.2 0.34 0.64 188.6 0.06 0.88 1466.6
6 
0.4 380.2 265.4 -30.2 30 2002 
4.9 140 0.27 0.49 179.4 0.23 0.38 163.9 0.04 0.11 275 0.27 179.4 138.5 -22.8 3 2012 
0.6 10 0.29 0.38 127.9 0.25 0.33 129.3 0.04 0.05 125 0.29 127.9 139.8 9.3 20 2001 
51.1 380 0.28 0.86 303.5 0.24 0.35 144 0.04 0.51 1275 0.28 303.5 164.5 -45.8 
3.6 80 0.34 0.37 109.1 0.28 0.3 109.2 0.06 0.07 116.66 0.34 109.1 106.8 -2.1 4 
6.7 150 0.35 0.34 97.8 0.29 0.21 73.9 0.06 0.13 216.66 0.35 97.8 83.9 -14.2 5 2000 
15.8 210 0.38 0.93 246.3 0.32 0.56 178.5 0.06 0.37 616.66 0.38 246.3 168 -31.8 20 2003 
28 140 0.41 1.56 379.6 0.35 0.7 198.2 0.06 0.86 1433.3
3 
0.41 379.6 390.5 2.9 30 1998 
101.4 680 0.31 0.77 250.9 0.27 0.4 150.4 0.04 0.37 925 0.31 250.9 137.1 -45.4 40 2003 
1.8 40 0.35 0.52 149.1 0.29 0.43 149 0.06 0.09 150 0.35 149.1 99.8 -33.1 7 2010 
3.5 100 0.26 0.61 235.4 0.22 0.42 194.2 0.04 0.19 475 0.26 235.4 130.8 -44.4 10 2009 
2.1 40 0.29 0.8 275.9 0.25 0.47 188.2 0.04 0.33 825 0.29 275.9 201.4 -27 30 1993 
9.4 230 0.34 0.59 172 0.28 0.37 132 0.06 0.22 366.66 0.34 172 106 -38.2 6 
12 250 0.26 0.87 329 0.22 0.41 185 0.04 0.46 1150 0.26 329 210 -36.2 15 
71.6 320 0.39 1.26 323 0.33 0.29 89 0.06 0.97 1616.6
6 
0.39 323 301 -6.7 36 1978 
-1.8 -30 0.34 0.51 150 0.28 0.44 157 0.06 0.07 116.66 0.34 150 157 4.1 1 2012 
17.2 80 0.41 0.74 181.9 0.31 0.3 85.9 0.1 0.44 440 0.41 182 274 50.8 25 2007 
11.1 240 0.27 0.39 145 0.23 0.27 115.8 0.04 0.12 300 0.27 145.4 115.4 -20.7 10 2007 
0.8 20 0.28 0.29 105 0.24 0.25 104 0.04 0.04 100 0.28 105 100 -4.5 10 2012 
17.8 380 0.27 1.38 520 0.23 0.6 266 0.04 0.78 1950 0.27 520 168 -66 8 2005 
8.8 140 0.38 0.48 128 0.32 0.25 78.9 0.06 0.23 383.33 0.38 128 105 -17.9 15 2001 
47.6 390 0.39 0.74 188.9 0.33 0.35 106.9 0.06 0.39 650 0.39 188 135 -28 12 2001 
27.9 280 0.37 1.19 319 0.31 0.91 293 0.06 0.28 466.66 0.37 319 218 -31.7 10 2009 
 
 
